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Abstract (Basic): EP 1103946 A2 

NOVELTY - An electronic device comprises a source signal line 
driver circuit, first and second gate signal fine driver circuits and a 
pixel portion. The pixels each have an EL element, an EL driving TFT 
for controlling luminescence of each of the elements, a switching TFT, 
and an eliminating TFT for controlling the EL driving TFT. 

DETAILED DESCRIPTION - An electronic device comprises a source 
signal line driver circuit, first and second gate signal line driver 
circuits and a pixel portion. The pixels each have an EL element, an EL 
driving TFT for controlling luminescence of each of the elements, a 
switching TFT, and an eliminating TFT for controlling the EL driving 
TFT. The switching TFT is controlled by the first gate signal line 
driver circuit and the eliminating TFT is controlled by the second. 
Gray-scale display is performed by controlling luminescing time of the 
EL elements. 



USE - The device Is used in computers, video cameras and DVD 
players (claimed). 

ADVANTAGE - Clear color gray-scale display can be performed 
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ABSTRACT 

PROBLEM TO BE SOLVED: To provide an active matrix type light emission 
device capable of performing sharp multi-level color display. 



SOLUTION: In this light emission device, plural pixels of a pixel part are 
enclosed respectively with a source signal line, a first gate signal line, 
a second gate signal line and a power source supplying line and each pixel 
has a TFT (thin film transistor) for switching, a TFT for 
EL(electroluminescence) drive, a TFT for erasure and an 
EL(electroluminescent) element. 
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T. ittEV-^fll^«B»lHl!S«>6i»EV-Xfi#«€' 

WE«*«ffllTel. Te2, -. Te (m-1) t* 

aaa»±T**s*i. 

ffiEnfi©«£j&*»IIHTa K Ta2, -. Tan© 
ot>, a*&#aHIT a 1 . Ta2, Tamt, jW 
Effi£MmT e 1 . Te2. Te (m-1) itt* 

j»EnflO»#ii«.WIBTa 1, Ta2, -. Tan© 
d£®ft*&*JIHTal. Ta2. Ta (m- 
1) 0*tt'¥tttflMA3ftT*&. gftEa^afflTe 
1, Te2. Te (m-1) ©■fft-ettjWM&Sft 
**TOWIB**. g^HUffiT rl, T r 2. T r 
(m- 1) T£9, 
IWEiHSjaWITe 1. Te2> Te (m-1) ©-£ 
*l€*l#M63nTft>&. MEnffl©a*&*aiHTa 
1. Ta2. Tan©5^©#^ii*-WKTa 1, 
Ta2, -, T amOf ilf tlAm^n^JTClSK 
*<, #*SJBIBTdl. Td2, ■». TdnTfeD, 
ilEne©S#fji*fflraTa 1. Ta2, Tan© 
■35©a*i£*aiBITam, Ta (m+1) . -. Ta 
n©*ft*ftjJtHJ&StiTa>S. ffiE#S£i&*»W]T 
am. Ta (m+1) . T a n ©#©*£&#$F.a 
Otn-eft^Hi&Sti^iTOMIWjWS^WIWT rm, 
T r (m+ 1) . TrntiO, 

1, Tr2, TrnlCtiHTliaEWftOEL*^ 

ilEn<l©»tii*WraTa 1. Ta2, -. Tan 
t, WE (m- 1 ) Bom&nmT e 1 . Te2, -. 



Te (m-1) ©ftStt^TWET*?). 
mlE^^Trl. Tr2. -, Trn©ft£©it 
tt. 20:2': 2 (n-D 

ME^SfflPalT r 1 . T r 2 . •». T r nifiBl&TZn 

iwmtmi i] bjrw 8 1 oic*v»t. m 

EEL Htt«i«-*W«l««Sfctt# 'J v-3S**»H 
T*4;:££»a£T*a3fcgB. 
Cffi^JSl 2] S^JSl WEtt#^»ir« 
&»tt. A 1 q3 (MJ7-8-*/ U7-f 
— ■7 A) *fcttTPD (H'J7x=;P7 a» 

M#mi 3] is*«i lcinx. me#U7-x« 

a&Stt, PPV (7jt>j7xr:U>t:-U» . PVK 

[B$5 1 4 ] m#m 7 7iS»«JS 1 3 ©ivftufc 1 S 
KfcHT. WEnflO»€ii*.«imiTa 1. Ta2, 

maa 1 5 ] 7 nmmxm 1 4 ©nrn*» 1 a 

fc*lr»T, ME (m-1) BOifiiJaiBTe 1. Te 
2. Te (m-1) ttSWcB&oTUfcHClt* 

[B$a 1 6 ] ||$JH 1 75MfS*3S 1 5 ©1*1**1** 1 Jg 
K*V»T. fflEX-f -;/^>7"fflTFT. MEELBBa 
T F T RZfffim\H£m TFTttn?t*^TFTtft 
ttp? + *;PS!TFTT**Ct*«rai-r-S*ittS 

s. 

M** 1 7 J SMcJS 1 75MS?#JS 1 6 ©t*i* n*» 1 * 

fcfcHT. WEELB»«TFTIi, BEELBftBT 
FT*»WT*y- haSl::aBa£a££©B&ftf4£ 

6n*t*7©ttfficttsc:<!:si#at-r**7t8ii. 
1 8 ] y-.x{i4*BiMaK&. a i ©y- h 

H^taBfllelgSi:. »2©y-Kt#«B»SBt, B 

BEBasaaftaBseau 

ffiE4XR©H*««R© E L PftT£W U 

fWEy-^«^«K»0»*»6Ul*Sn4ry^^T- 
*Ba. ME»l©y-h«^WBftigBd>6m*sn 

*m i ©aaaaatf be» 2 ©y- ha ^acaaa 

^6ffl**ft**2©a*!«^lCJ:oT. M£ffia©E. 

L»^©a*j«*ii-fnaa*ft*i:tftaair«» 

M*«i9] y-xfi^aBftiaiat. ai©y-h 
a^aanHK^:. a2©y-ha^ae»0at. h 

mgSt ^*T5fg7tgBT^^ t. 

MEBav»«a©aa$w i. 

mlEaSc©iBm«SSc©E Lig^^^L. 
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%m i ®attB5&tf bibb 2 ®y- h m^is&iw 

*»6lil*S*l*»2©aRtt^CJ:-5Tm«BELJ|{ : pO 
BftTSBBiWWWSfta £ £THW«5«a«f?b*i« CI 
tftttBiTiBftBB. 

[R«B 2 0 J m*m 1 75SfS*JR 1 9 ® ivftt* 1 B 

[»#« 2 1 ] ft** 1 75SfS#gi 1 9 ©H-f ft* 1 9 

[»#« 2 2 ] tt«qf 1 755R#B 1 9 OUftl* 1 B 
CEB© ntEflftlgfiSffl H i: £#&<hf -5 D V D 

[0 0 0 1] 

tBfr>&R?) SfflliftELf-fX^H (f&ttSfi) 

BBIlHT*. 
[0 0 0 2] 

[fie*08«] jg^. sfiicTFT^jgricr-safRjjt 

*«fcB*U 7*f-f 7v MJ?X^S^gM^0£ 
BBB^BftSftTH*. mz. *'Ji''j3>RSffll> 
fc T F T MU ft* CD 7 7 7 X -> 'J 3 >|&£ ffl H fc T 
FT«fc!J'bBB3aBB»« (tk'Uf^fct^) rttjft 
^OT. BBBflsflfiiJBT**. tntzib. ££ 
ftOHoBRTff-sTtofcWKOMff*. HBtB-O 
*«±t»ricLfce»liIBTfT3id:*«pIiE«!:Ja:t)TV» 
5. 

[0 0 0 3] ZL0£5tt.79T'(7'-?h , )tr7>M%7ikg 
Btt, B-SBifcB^fcBR^B^fPOiitrcitT 
BBnxhoBJii. BjfcSBO'hfflfl;. #*@£O0± 

[0 0 0 4] -e-LTSeiC. S«*ffl3|friLTEL* 
T £W Lfc7 £ r -f h 'J f XiO E L r << X 7 U-f 
0W3W*BRfl:LTV»*. ELTYX^KttiliEL 
T^X^l^f (OELD : Organic EL Display) XfJ* 
B7< hIS 1— K- (OLED:0rgani 

c Light Emitting Diode) t&Bf &£*ITU5. 

[0 0 0 5] ELf^^Htt. Mf^Mt 
Rfc»)lR3fcBT**. ELjH^te-*t0«& 
DM) WKELBtfBattlfcBBt&oTfct). *fcE 

LB»iRBRBBis&&oTv»«. -r-x 

hV>o^'^ • *>A--OTangf.^ffi3iLfe rjE 



[0 0 0 6] *fc«Ct>. S&ffi-LICiETLaAS/IETUa 
2MI/»3eB/«^liaUi. SfcttiEILttAB/'IEJLR 

BB/R^/R^aB/R^ttABoiHKRBr* 

[0 0 0 7] *W«B»l:*V>TBBt»ttOWlCft«t6 
n*^TOB6B»LTELBtff*. J:oT±i6Ufc 
EJLttAB. jETLBBB, B)tB. «7R2£li, 

abbi*. ±TELm\z$znz>. 

[0 0 0 8] ZrLT, ±E«ifiTft4ELBlC-»OB 

^TEL*f*«B3tr*it*. ELB^jWBIWSi 
B.K. ifc, Bff. ELSRtfBI&T 

BBSn«B3ttBT«ELB7&ff«. 
[0 0 0 9] ELT^^KOllMiLT, 7~T 
□ £TO£a>Ub#tt (7±a#mm tfmfZtiZ. E 
Ltj X7'l"(<D7±Cl>/mW}\Z-D^T. ®18&tfm 
1 9S:ffl^TiffiWr-5. 

[0 0 10] mi 8 \Z7-f- a if^WKDEh^H X^K 
©BBBOBiSfc^T. y-r-B#BB»iaK*>60a 
Kfi#£A2rr*y-h®#8 (G 1 ~Gy) tt. &® 
BrifcfTSA'f yf>^fflTFT 1 8 0 l©y-h«ffi 

TFT180 1ffly-X®«tHH>Stlt 
7^-n^ot;x*B^*A*TSy-XB^|| (x-* 
B^Rtfc^S) Sl~Sx£. fc'S-^&HUtatff 
E LKIftfflT FT 1 8 0 4 0T*- hBB&tf#BB 

W53>f>^ 1 8 0 8 c-t-n-eftBuesnx^ 
s. 

[0 0 11] #BB*tfr*ELB»fflTFT 1 8 0 4 

l&m (V l~Vx) C. fe9-MEL$f 1 8 0 611 
BBSftTH*. BBBBB (Vi-Vx).«5ftt*f 
BBffitlf*. £tzmM&&® (Vl~Vx) tt. #n 

[0012] ELtf 1 8 o 6\mmt> BMt. mm 
tmmtofflizistvfzntzELmtztitz. el^ 

1 8 0 6CO^H*<ELKIIjfflTFT 1 8 O4 0V-XB 
«*fcttHU'f>BBt»BbT^*»ft. ELlf 1 
8 0 6OBBdtHBBB. BB«t»ABfi&A:«. ffilc 
ELsg^l 8 0 6 0ftB*tELB»fflTFTl 8 0 40 
y-XB**fcttHU-f >B«t»«LT^*»^, E 
LB?1 8 0 6Oig*WlI, BSAtBBBB&A: 
5. 

[0 0 13] ft:4$*B«Blc*l»T. ^BfiCDBffi^ 

S»M8i:?& B^«g0«fi:t^i6]Sg0afi:0 
BffiB^ELBBBETftO, iOELB»Bffid«EL 
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[00 14] 01 77" 
P^TSl$tf:i^ffl^-f 5 >!f?+- h£0 1 

>BB (L) tff^K. Sfcl^OH**t»*$tiT*>6 

*©Biw««wsn**To»n3&» i ? u-Amm 

(F) CftST*. 01 8©ELxf T^U-f©^ 

Oy-OMNl (L 1 ~L y) j&tBttSftTH*. 
[0 0 15] «ftflE*tK<tt*KonT17l^-AJHIia 

•fo^ >«M©ftt>«*. HBBB*ftfr>BBftTH 

[0 0 16] S-rmM*E8 (Vl~Vx) tt-£©tt 
fiBfiKBfctlTH-S. *UT»fiJ«ffO«ttTf**» 
fflBttfe-SOBffifcBfcnT^S. *tfa«&li. EL 

B**BMrt-*s«KBBBtt£©WK:BiMi**i/T 
[ooi7] ii©7< >mm an K*n-cy-h 

A?j2n<5. -€"LT> 1 ~Sx t'JglCT 

±ny©k*x:*-«^a<A*$n*. y-h«^«Gic 

7-f 7f >^fflTFT$^bTE LBIfjfflT F 
TOy-hBBKArtiStt*. 
[0 0 18] ELIifflTFTOft^MSSEJS 

&©££ mm) iCctoTfuwsns. «tt>T. els 

^©BBBfiKa»*>4Bffitt, ELWTFTOy- 

hmmz xij £ ti£7y a v<d k'x*m*t©s&©i§!£ 
[0019] ±aufc»fp**ogb. fcv-x«^« 

S l~SxA07tD^ffltTtt^fflA*^7t5 

mio)y^>mrn an **B7-rs. &&. y- 

*7T**T©JJ||||t*TO«WBit^t)*Tl"3fl!) 
7<>WtlTt)SK *LT*KB2©7'f >BH 
(L2) ift0y-h«^«G2lca«fi^*»AA**l 

3. *-LTBi©7-f >bh (Li) fcBBK7-*B 

[0 0 2 0] -tLT^TOy-hflW* (G 1 ~G y) 
fc«HB*J»Aa*ft*£. £T©7-f>«W (Ll~ 
Ly) MK7T«. (L 1 ~L y) *< 

&7-f£<h. 17U-AJBB*«|»7-r*. 17U-AIS 
W+l:*Sl»T±TOii3R^*S:fT^v 1 OOIW 
WiTOJOJUIIII ( L 1 ~ L y ) tSM. 



[0 0 2 1] Bubonic. 7tD^£0fftffl§l:J: 
oTELB?©R3K**«B»S*l. *©563tt*©«IWli 

yB»7jte£l^tfn3Bi*77j£T&0. y-x»*»t 

a* $ 77- p y© eT*»*®*ffi©* fcT»«ai 

[0 0 2 2] 

[BB**»ftL.k5<!:-r*BH] ELB^KBBStl* 
B»Stf«ELBB«TFT©y-hBff«;:«fct>TW»2 
*l*B**H2 0«B^TBU<BBT«. 

[0 0 2 3] 020 (A) liE LBIflfflT F T© h 7 > 
i?X*»tt*Sti'7 7T*0. 4 0 ltt I ds-Vgs* 
(XttlDS-VGSft^) fc#fi*lTH4. ^CTIds 
tt F M" >B»T* 0 . VcsHy-h«ffiT*S. d© 
y7 7C±0ttBoy-h*BEC»UTBtl4«BH& 

[0 0 2 4] BB. ELB^SBBr-SCftt^T. ± 
ElDS-VcsBtt©J*B4 0 2T?wUfcB**B^4. 
4 0 2TBA/£B*©ffi*H«B2 0 (B) fc*T. 

[0025] 020 (B) C*V»T. BBTSfBBtt 
BfnBBifftfftTH*. £B£ttl/*tr>BBflE 

(V TH ) ifiBXtt-ttiBJlToy- hBEET**B**» 
U i©B«Ttty-h«BE©Bfl:K»LT»»B*W 
K F U-f >BB**BfcT*. £CDB*«:tt-3Ty- HB 
ffiCJ:*BBM»*fT5. 

[0 0 2 6] y?>$fBTFT;*«:t>££t>TBB 

puz xti zntzTi- a s/ovfxmm*, elimt 

FT©y-FBEE£fc*. COt*, 02 0 (A) \ZtH 
Ltz I DS-VcsBttCB-sTy- hB£EC#UTFK 
>BK**l»lTft3:*. Wft. ELBBBTFTOy 
-KttffitcA££ft37yoy©k'x:*ff^©ttJII;:*f 
fSL/T. h'H7fi8fflifi! (^->©ELBfj«i4) *t 
B£9. 3f«©Fl/'f>BB*«EL*^fcBn. *©B 

B«c»«; LfcBttBTBBE l «^B3tr a. 

[0 0 2 7] «±©J:-5fc. fcfx*m#fc:«fcoTELB 

7©%7t»^j{9$n. t-oBttaoBBictoTBB 

[0 0 2 8] L^ua*»6. ±?27-f ayBftttTFT 

X< v =s- y yffi T F T © I DS - Vcsfttttfn c»B £3* 
S-TSBBBB©*^ yf>^fflTFTtfta5«§ 
(±ft»lC7'7^Xtt-7-f7-^B^->7hLfcBft) * 

surfs. 

[0 0 2 9] ■€■©*£. ft^-f y^^BTFTOHI/ . 
-f >BBttA7y*©BBKt>«t**tBa:*'b©tJ5i: 
0. ftBB©ELBBBTFTCttR*t4y-HBE*» 
W6. &ELS7IC»L,TS^-5B 
Btffitt. B*tUTRtt4B3tBtttO. f^CB^S 

[0 0 3 0] Sfc. {glC^ilB©ELBf!)fflTFT(C^ 
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© I DS- Vcstfil:A7'>*AJ*nH ISJU F K >« 

«*ffl*-r*ittt-c*ttv». $?>ir. H2o (a) a» 

5 feW6*ft J: 5 try- h«E6D«fliir# LTJIRWR 
«fc F U-f >««d«SEfl:r 4 «fc 3 Tt»*fc 

iDs-vcsWt^ft^Tfemftii. 

S3*. £5fcoTbi5<fc. «*»&Ids 
-VGs1»tt©A7y*CJ:oT. nD«EOA4«A.A 
LTt>EL*^0»3tft*W»iB«T**<ftftoTL 

[0 0 3 1] 7<?f>y«TFTiELI 
ftffiTFTi©. W#0/t7y*0ffi*a*JRtJ?t*0T 

[0 0 3 2] *B9Jtt±Effl«£*«*T&a*lfcfc© 
[0 0 3 3] 

JBRHRttKSMtfr-BfcifrK I DS" V GS #f40«?»Ot 

[0 0 3 4] IPS, lDS-VGsfctt©«&"3****-3fc 
IfcftfMHiy- h«JE©«ftt#UT F L"f > 
«KjWHH«ttfc»fcT*fctt, »U»y- h«EE# 

*»*»t)T , bT i bftft*«« (HU"f >«») atmasn 

TL*H, *©»*. «a©»W*M*S*ifc^£t>3* 

[0 0 3 5] -ti:T*3B9iAW:. EL#^©*r«3t© 
ftoflfl*. ttfd«(«*fflV»fc««©IWfPlcJ:0ff3© 
T?ttfc < . ±K E L *IMn©l!fPK T 

fx5 "D*0*«MT?ttEL*?©38-r<5 
3t©**»MT?tt«U. Pgi8«*£fT5. ELSIPF©* 

[0 0 3 6] ±E*ll*KJ:-3T*3E9iTtt, TFTtCi 
"3TlBS-V6S»ttC^©tt6-3**f*-3T , b, »L 

ny- nswofct*i:aiAsn«tiiiotf6 

Ot^S^tmS. ioT iD's-VGS^tt©^ 
^y+KJ^T. Wli;«£E©«**AaLTt>EL#? ! ' 
©SHMj&WaHfcTf *# < ftfc o T L * 3 1 lr» 3 WB 



[0 0 3 7] «TC. **W©*J«*jpr. 
[0 0 3 8] *589ifcJ:oT. V-XflMHUBttBtt 
J6l©y-Ht*«U6»BK£. JS2©y-FflMt 

EB*»tt*R©H***L-TiJ0. g(EttR©BX 
11. ELSfi. MBEL3|ffffl583t*-l-n-6*HI»r 
4ELKKlfflTFT<!:, WEE LBIdfflT F T©ffi»£ 
SOf&Pf 4 X< y > ifm T F T Miffl T F T t 

u WE»i©y-hflr^«e»ii«icj:-3TittaBx-i' 

[0 0 3 9] *»«CJ:oT. V-XflHHUUfrBft 
i. JBl©y-K*We»llKt. ^2©y-h<t^ 

mmmimt. mxmt* iWEy-xflMMWBBBKK 
tttts*ifc«R©y-x«*»t. »E»i©y-Mi 
98c»BftctttiE3*ifcttft©* i ©y- hm^« 
t. WE»2©y-h«^iiiKftigKnctttt$nfc*» 
©^2©y-hfi^«t. «9($i£*££«rf&£%s 

ST&oT. m£B*8ttffR©B*&*L-T*9, (3 
E«R©B*I1. X^'yf^fflTFTt, ELKffrffl 
T F T<b. *8£fflTFT£, EL%?tZ*tl?t\G 
U flirEX<yy>*fflTFT#W*$y-F*WiM 

E«i©y-nt#«t««anT4J0. mt&x-iy? 
>^fflTFT*»*-r4y-x««tKu-f - 
*ttmE«*©y-^fli*«t. t>5-»niWEELe 
»fflTFT*t*r*y-h*si»«snT*o. h3e 
b&b t f t 5 y- h aneiB 2 © y- f « 

*B£tt«3ttTfc»). »E«*fflTFT*t*1-5y- 
XfH«tFK>«*tt, -j5FttME«MW&«£. t> 
5-*tt«EELK»JBTFT*»*rr*y-h*«t» 

^sttTfcu. WEELK»fflTFT*«*-r*y-x« 

«tHU-f>«Wtt. -#HIWE«MWftBK. to- 
[0 0 4 0] *56WC«koT. V-X«<M!ieft@K 

t. SBi©y-nt#«e»@i8t. «2©y-h«^ 
^«CMmei:tt«$nft:«R©jfs 1 ©y- bm^u 

t. lWE»2©y-Ht*«Bft@KKSBttSnfc*ft 

©^2©y-hm^t, -j£©«ttfc«fcnfc««« 

»«t*1irr*58*iSEBT*oT, ttEH«Sa*R© 
illg$#L.T*5i9. mlEttR©ii^«. X-<-y?>^ffl 
TFT t, ELffiilfflTFTt. t»*fflTFTt. EL 
3R^t**n-etl*L. MEEL3R7I1. 
-^©ttfilc^fctlfc^lfilSffit. WEii^ttffiiflE 
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#fl*«©MCRtt&nfcELJi£**rLTilD, ME 
7.<-y5 1 >^fflTFT 3 y- h ttff tiffiEB 1 © 

y-nt^«i»«anT*o. MST.-r-yy^fflT 
f t wsrTi v-xtBti f w-f >i«a. -attune 

»R©V-XflWB£. fc3-#teM£ELB»jfflTF 
T*«*T4y-hBffitt«3ttT*0. BEMSBT 

^snx&o, BE«*BTFTjwr*v-*B«i 

FUOBBfi. -3*ttBBBB«BB£. t>5-#tt 
ME E L Bfjffl T F T h tff 3 JVC 

£0. BEELBMBTFTOTT«V--:%B«£Kl' 
■f >«WI4. -*tti»E«aRttlft«lc. *>3-35rttBE 
EL*?#*T*BBBBCtt«Sn-0>*;:i*»B 

£T*«#BB!Wi«stt*. 

[0 04 1] *»BicJ:oT\ y-x«#»B»BB 

t. Bi©y-h»^BB»®B£, ?g2©y-h{f*t 
mauamt. mmmt. MEy-xflJHHBBBBK: 
«ttsnfc«»©v-x®^Bt. ssE^ioy-hft 

©B2©y-H8J|»£:. *»ftft*t**r-5»3tS 
iTJboT. BeBfttf»ftft©BB**l/T*9. M 

t f T<t, r^fflTFTt, EL*^t*-?-n-en# 

U WE*-f vy>y«TFTj5t:rf*y-hafittB 

cjBi©y-nt^«t»ttanT**). mamy? 

>yfflTFTjJ»Wr*y-X««tHH'>fi«tt, - 
36FttBEttft©7-.X«*H*£. fcS-^fttBEELB 

»fflTFT*»*-r*y-H«fft»ttsnTiJO. me 
BifflT f T**rr*y- hbsubbb 2 ©y- h-n 

^BtfiM*3*lT*0. BB«*BTFT*t*f*y- 
h* l"f -#ttfflEBfi««B£. fe 

•5 -^ttMB E L Bfftffi T F T WTf -5 y- h«B 
«SttT*0. BBELBABTFT3j|£rr«y-Xfl 
BtHU-f>B«tt. -£ttBEBBBBBK. ho- 
*ttBEEL*?CBBStiT*0. 171/-A» 
CnB©S£i£#.BraTa 1, Ta2, -. Tant, 

(m-l) B©B*BBTe 1. Te2, -. Te (m 
-1) (mtt2*6nSTOttl©») S*IT 
*0. BEB*&*«BTal. Ta2. TanlC 
4iHT. ttEy-*aJMUB»BB*&MEy-;iAJ} 
Bt^LTy^^y-^BWBEBftOBBO^T 
ICAft2*U BEBSBBTel, Te2, Te 

(m-l) tijur. BEBBOBBCAAStifcBE 
xS^^y-^B^at^TBiSn. BEnfl©B*& 
*BBTal. Ta2. Tan©5*>. »#ii#B 
WTal. Ta2. -, Tamt, BEBSBBTe 

1. Te2, Te (m-l) tttXnZtVKWZ- 
g&B£oT&9. BBnfl©B*&4-BBTa 1. Ta 

2. •». TanWo^OifMM^Tal, Ta2, 



Ta (m-l) ©-tn-en^BBSftT^S. WE 
BSBMTel. Te2. Te (m-l) ©-tft-? 
n*»BBS*l**T©«B3J». *S»IBTr 1. Tr 
2. -. Tr (m-l) BEft£BBTel. 
Te2> ■«, Te (m-l) Q-Hv&itfBttSftT* 
6. MEnB©Bt£#.BKTa 1 . Ta2. Ta 
n©5%©B#i&#WraT a 1 . Ta2, -. Tam© 
*tt-€fttfBtt3ft«g?0Mm£f. #B*BBT d 
1. Td2, -, TdnT*0, BEnfl©B£&*B 
WTal. Ta2. T a n©e>^©«tii*WFa1T 
am. Ta (m+1) . T a n ©-etl-t'ntfffiteS 
nT^e.. MB&B£&#BBTam. Ta (m + 
1) . TanO&OBS&^Bmo-tn-PfuJiBB 
Sti**T©M«3jtB5«BMTrm, Tr (m+1) . 

TrnT*0. MExx^^x-^fi^lCtoT, 
ME«SBBTrl, Tr2. T r ntCiJI^TME 
BftOELB^BJtt-rs^BjeLftlr^dta^Sft. 
M£nffl©#£&*Bri3Ta 1. Ta2. Tan 
t. ME (m-l) ifflfiiJBBTel. Te2, -. 
Te (m-l) <D^\t±xmCX'S>iO. ME£*BB 
T r 1. T r 2. T r n©fi£©ittt. 20:2': 
.... 2(n-l)TB$n«C&*BB&-r«B3tBB«<ll 

[0 0 4 2] *BBCfc:>T. y-*B*fBB»lHlB 
Bl©y-hfi^BBftBBt. B2©y-hfi*| 

mmmm&t. mm&t. BEy-x©^»B»iaiBt 
B«s*i&Bft©v-*B*H*£. »E*i©y-hA 

mUBBBB(cfttt£ttfc£ft©£ 1 ©y- h<g^B 

BE»2©y-Hi#BBi(i0BK:tt«StifcBB 
©B2©y-hfi#»t. -B©Btt£Bfcftfc*Btt 
BB££Wf*563fc8BT»^T. BBBBBttBft© 

mmz^LT&o. BEBB©BBa. x-r-y?>yffl 

TFTi, ELSIftfflTFTi:, SSfflTFTt. EL 
BrfcS-MUPttflU BEELBrtt. BBBS^. 
-£©BttK«fc*ifc*tGiatt£. B£BBBS£B£ 
flffl«B©PiaicBttSnfcELB<h£WLT43»5, ME 

x-r •>5 L >yfflT FT^r^y- hBBttBEB 1 © 

y-hB*B£ttBSttT**). MEX-f y3->tffdT 
FT*qrr*V-^BBtKU-f>B«tt. -^tiME 
«ft©y-X»*B&. t>3-#ttBEELB»BTF 
T*qir*y-h*«tB«S*lT4$0. BEB3BT 
FTWir-r*y-hBBttBBB2©y-h«<»Bttt 
^£*lTfc0, BEB*BTFT*t*T*V-^B«t 
HU-f>B«»i. -35FttBEBB«»B£. *>5-#tt 
BEELB»BTFTd«»r*y-hBBttt«SnT 
*9. BEELBBBTFT*<Wr4y-^B«i:HU 
-f>B«tt. -^tiME«iHtt*&^(c, fc3-*ttME 

ELB?3W«r«BBBfic*«anT*o. 171^- 

ABBrt»Cnffl©Btji*BBTa 1. Ta2. ■». T 
ant, (m-l) BOBSBBTe 1. Te 2. 
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Te (m-1) (mtt2*6n*?OtttO» ttfiWt 

ttsnxiio, be*£&*bii]t a 1 . Ta2, 

TanKiWT. ttEy-Xff4ltEnBft*&ttEy 

B©±TKAa3*L ttGffi£nnTel. Te2, 
-. Te (m-1) C4$t»T. ttE*»©ffl*KA*S 

©*£&#I8HT a 1 . Ta2. •«. Tan03^. » 
Sa»«PIITal. Ta2, -. Tarat, flt£ffi£B 
■Tel. Te2. -. Te (m-1) £Ji<*i-eftS 
HC-ilft^T*!), MGnflOimMIIITa 
1, Ta2. ~. Tan05^fflff)i*iar»1Tal, 
Ta2, -. Ta (m-1) ©-tn-efttfBttSftTfl* 
6. meiR£«nTel. Te2, -. Te (m-1) 

1. Tr2. •-. Tr (m-1) TAD. ffiEB£MIRI 
Tel, Te2. -. Te (m-1) (D^tl^tltfimte 
ZtlTfrZ, MEn^St&^JflPflTa 1. Ta2, 
-. Tan05*0»*ii*«miTa 1. Ta2, -, 
T amO-C- fr?tttfHtt3ft«£T0JHffl#t. #«tf:J8 
IBTdl. Td2, TdnT&9. ffllEnfi©## 
k#-J8BTal. Ta2. T a n<Do%(D9i^ 
JWHTam, Ta (m+1) . -, Ta n©-Wfn# 
mtiStiTfrZ, ME*»*&*WMTam. T a (m 
4-1) , -. TanCD^Otta^JdlBC-t-n-fn^HI 
to£tt**T©WW#**»!MTrnK Tr (m + 
1) . -. TrnTSO, MEfyi'^f-^OTCJ: 
oT, ME^SJWBT r 1, Tr2, -. TmfclSH 

TWiafiSc© e l * t ft v> 

£*X. JWEnflO»*ii*MMTa 1. Ta2, -. T 
ani, ffifi (m- 1 ) i@©ffi*»IKT el. Te2, 

Te (m-1) ©ftSte^TPUTAD, BE»a% 
nnTrl. Tr2, -, T r n©ft£©ttli. 2": 
21:-, 2<n-l)T«*tl*^t*f*«tr**3t8« 

[0 0 4 3] #5S9jlCck?T, y-*flHHUEffrBB 
t, JBloy-hflH»«Kft|II»i, Sfl2©y-h«*f 

BBBBB&, bbw£. m&v-xmm&mm®&\z 
&mtifz&%.o)v-ximmt, jWE»i©y-h« 
^^ffi»BKic^stifc«»©^ i ©y- kh^is 

fc. BE»2©y-h«*BB»B8fc«|Jl!;£*ifc«ft 

ITS^T. iHlEB£»tt«ft©BX$«UT£D. B 
Efg&©BXti. X-f •v5 1 >yfflTFT<h, ELW 
TFTt, tN£fflTFT<h. E LJfrFti-ttt-en* 
U WE^-f y5 1 >yfflTFTAtWrsy-h«ffittM 

>yfflTFTatWTSy-*B#<fcFU'f>B«ctt, - 
*ttl9Ea»oy-^«^»t. fep-^ttWEELK 
»«TFT*t#-r*y-h«at««StlT4J0. stiE 



BSBT FTd«*r$-$y- h*ffittj»E*2 ©y- hfll 
^«t»tt*tlT*0. MEfflBcfflTFTWrsy- 
XBBtHI'OMBtt. -£ttffiEBfl[4t£tt£. fe 

5-^attEE LKftfflT f Tawray- r-«ffi£« 

iBsSnT&D. JttEELK»fflTFT*»Wr4V-X« 
*tHW>(H«tt. -£(2ME«l[ft£tt£. 
35FttMEEL*?K»*SftT*0. 1 7 k-AfflPflrt 
Knffl©B£&*MHTa 1. Ta2. -. Tant. 

(m-1) iCSiMTel, Te2. -, T e (m 
-1) (mtt2i»6nSTOfflO|fc) &tfRft&n? 
£0. (WE»*fc*BWTa 1. Ta2. -. T a n IC 
NEV-XAlMUBIkBK^&ttEV-Xfti» 
«S*LTr5>*;H s -*«*#»EJtft©BB©£T 
CAAStl. ttE4R£MnTel. Te2. -, Te 

(m-1) fcfcur. WE«»©B*lCA*SftfcttE 
fy^Af-^«^T«j*Sn. B£nfl©ff*& 
*fflSTal. Ta2. -, Tan©-5%, 
IBTal, Ta2, -. Tam<h, ttEffi£»|R|Te 

1. Te2, -, Te (m-1) ttt-tn-ftlS^C- 
gBSftoT^D. MEnflCDfi^HTal. Ta 

2, -. Tanfflp^fflt^MfflfslTa 1, Ta2, 
-. Ta (m-1) <D*tl j ettfmMli<tlTfr$, HE 
S£MIHTel. Te2, -. Te (m-1) ©-f-ti-? 
n*»B»Sn* *T©»!|B]*t. SvARTr 1. Tr 
2, -. Tr (m-1) T&O, WEifiScWMTe 1 . 
Te2, -. Te (m-1) ©-tn-CTltfEttdtrra 
6, WEnffl©»*ii*)(imTa 1. Ta2. -, Ta 
n ©?-£©#£ jA^PalTa 1, Ta2. -. Tarn© 

■**ve*ia«B»an**T©Bnfla». #**j«mt d 

1, Td2, -. TdnTabO, ffi£nfl©B«&*ffl 
HTal, Ta2, T a n©p^©»€?ji*«aP5T 

am, Ta (m+1) , Tan ©-ftl-ftl^SlteS 
*IT*>6, WE#»*i&*BHBTam, Ta (m + 

1) . -. Tan©^©»€ii*MP^©-E-tl^ r n^MS& 
*n**T©«««»«*JlilBTrm, Tr (m+1) , 
-. TrnT&D, MExv^x-**! ^Ki-^T. 
Hfr£^8BP«3T r 1 . T r 2 . -. T r n fci5HT*MB 

ttEnfl©ft#i&«.JtlmTa 1. Ta2. -. Tan 
i. ME (m-1) fl©fi£JMHTel. Te2. -. 
Te (m-1) OftdB^TnCTftO. BEBkMB 
T r 1, T r 2. T r n©fi$©it(i, 20:2':. 
.... 2(n-l>T?«Sn. WEaSBlBT r 1 . Tr2. 
-. Tr natffl£T*«fa«7>^AT**££&»« 

[0 0 4 4] *%B^ICJ;-pT. y-*flMHMB»BB 
t, Bloy-hflWWRBBBi, m2©y-h«^ 
WBABB2:. iffi^SK.!:. BEy-^«^BB»B»C 

4BBBBKK»tt3ttfcttft©* i ©y- r-ff^n 
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©*2©y-HHN6£. -JfcOBffifcBfcttfcBfiB 
BBtfcWrsaftBBTfcoT. SflS2Ea^gI5f±^gc«> 

TFTt, EL8gI&fflTFT<h. tefflTFTt, EL 
B?£***vFtlWU BEELBftt. B£B&<!:. 

-jg®BffiK«fc*ifc*ffiiBB£. bebbbb&be 

^iSlMOWItKttSftfcELJitSWLTiiO. hUE 

x-r 7f>yfflTFT>)5tn^- HBBtiBEB i © 

«»©y-Xfi*B£. t>3-2fttBEELBJWBTF 

T*»*r*y- t-mmtmrnztixti o . websjht 

FTtfWTSy- HBStt»EB2 ©y- hfl^ili^ 
i&SttTfcO. ME»SBTFT*t*T*y-.XB«i: 
Kl'-OBBtt. -#ttffie«Sftft*&. t>5-#tt 
ttlBELK»fflTFT*«#r4y-h«at»l«SnT 
439, BEELBBBTFTj9**T*y-.XB*&r ! U 
■f -£ttMEBB«BBK. fep-^ttwlE 

E L B?tfttT *H**ttK«E«SnT4J 0 . 171/- 
A«Ml*il;:nB©B*&*BWTa 1. Ta2, -, T 
ani, (m- 1 ) fl©ft£BIHIT el. T e 2 . -. 
Te (m-1) (mtt2*^n*T©ffiJc©Sc) 
tte>*lT*9. BBB*&*BWTal, Ta2. -. 
T a nCfcHT. BEV-.XB*BBBBB*&BEy 

B©±TKA*S*l. BEB£fflmTel. Te2. 
-. Te (m-1) fc*HT, BEftft©BBlCAft£ 
nfettEyS^x-^B^a^TBiStl. MEnfl 
©B*&*»BTal. Ta2, -, Tan©55. * 
#&*BBTal. Ta2. -. Tami. MEtt£ffl 
IBTel. Te2, -. Te (m-1) £tt«*6ttS 
V»K-BB&:?T*9, BEnfl©B£&*fflmTa 
1. Ta2. -. Tan©5-&©B£&*BI«Ta 1. 
Ta2, •-. Ta (m-1) ©-tn-entfBBSftTfr 
£>. BEBSBBTel. Te2, -. Te (m-1) 

©**Mrft#Btt3*issT©Bm#s. g«Tr 

1, Tr2. -. Tr (m-1) T2BQ. ttEffijcMIII 
Tel. Te2. Te (m-1) ©*tl-en*«Mte 
StlT35»6. iSnlfflt^WTal, Ta2. 
TanWSSOBtj&^BHTa 1, Ta2, 

t a mfflf nfn^ijis^ns s toippW^ #&*M 

IBTdl, Td2. TdnTfet), fflEnffi©S# 
&*MMTal, Ta2, Tan©5£©B€i£# 
WBTam. Ta (m+1) . TanOtn^ 
H*&SftT*»S. j»E#B£fc*BHTam. T a (m 

+ i) . -. Tan©*©#frii*»!ra©-en-€ r n^M 

teStl* *T©^ra*iSS»3raT rm, Tr <m+ 
1) . -. TrnT&O. mlExv^^x-^ft^lCt 
5T, IdES^WTrl. Tr2. -. TrnlcfcH 



TffiEBft© E L *TO£%r £*£%b£<r>*tfltt 
Sn. WEnfl©»Sii*«liaTa 1. Ta2, T 
ant. ME (m- 1 ) fl©tN*»!KIT el, T e 2 . 
-, Te (m-1) ©fiStt^T^CTJ&O. BESiS 
BHT r 1 . T r 2, -. T r n©fiS©Jt«. 2" : 
21:-. 2(n-l)T«Sft, BEBjkBHT r 1 . Tr 
2. -. Trnfflt5I^7>yAT*5:i^ 

[0 0 4 5] *iEELStt<£#7fcWBfe»£fctt*'J 

[0 04 6] BEBJH^BBRtt. A 1 q 3 < MJ 
X-8- + 7 U7-f h-7JU5^^A) ifcttTPD 

(MJ 7x=*7S >BB#) *6ftoTHTfe*l». 

[0 0 4 7] HE#UT-3RW*tt»tt. PPV (#«J 
7x^U>tf^l/» . PVK (#'J Kijfc&M*/- 

10 0 4 8) BEnB©B*ii*BBTa 1, Ta2. 
Ta nttSWcafcoTI^&'sTfc&K 

[0 0 4 9] j«E (m-1) flOBSMBTe K Te 
2. -. Te (m-1) IJ5HI:ISoTlr^j:<Tt)fi 
H. 

[0 0 5 0] WE^-f v?>yBTFT, BEE LEW 
STFTStfMEISfflTFTttn^t^HITFT* 
fctt pf 1 * *;|/BT F TTfettttAl*. 

[0 0 5 1] BEELBBBTFTti, BEE LBBffl 

TFT*qrr*y- hBfi<cBeBB££B©Btttf5 
*.&n*£:i-7©ttBK:£«. 

[0 0 5 2] ME*3t8B«;fflV>*c:t«:»«tr*3 
[0 0 5 3] ME*3t8B«rfflV>*Ct*1*ilfr-Be 
[0 0 5 4] ME9M&B£fflbi«££emR&-r«D 
[0 0 5 5] 

[»B©BB©BB] EtTfc. *»B©ELt4*7V 
•f ©BifiRtf*-©Bft#8;lc:oHTK«-ra. ^:Tli 
nb'y h©xy*;Ux-*«^KJ;0 2"BB©«jS* 
frSB^lct^TRBTi. 

[0 0 5 6] ill:*^(0ELr-(XyHffl^P7 

KJB)j£$*ifcTFTl;:<fctjTHBISi 0 l, il^gc©^ 
JaiwfiBSftfcy-xB#BBft@Bi 0 2. 

ffly-h©#»B»0ii <b i ©y- hB^iunkB 

B) 10 3. B£By-h£4HHB»BB (?{§2©y- 
hB#BEBBB) 104^tLTl^. &i>. 
©flTELT-fXyK tty-X«*N6BB0BS 1 
OWLT^***. *BWCls^Ty-^B#BB»BB 

[0 0 5 7] *fc*B9JK:iJHT. v-*B4BBBB 
Kl 02, «#ii*JBy- hft^BBBBB 10 3$fc 
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temsmy- hre#BB»®s& 10411 bbb 1 0 1 

Jit>U I Cyyy±lCR*JTFPC*fcttTAB*^ 

utbbbi 0 1 t»issn*j:5ft*i«ciLT'bfi 

[0 0 5 8] y-X«*HMK»lal»l 0 2tt»*WlC-> 
7 hUi^X^ 10 2a. 77f (A) 102 b. 
(B) 10 2c 

[0 0 5 9] y-^l3#»B»0Kl 0 2C£lr>T, 5/ 
7M/y^ 1 0 2 a[z^a v f;mn (CLK) fc<fctf 
X^-h/WX (SP) 7}<A7j£tt-5. ->7hk/X^ 
1 0 2 aH. ^n^ffl^P'^M (CLK) fccfctfX 

^-h/t^x (sp) \zm-3%ir^ $.>*ftm%miz% 

[0 0 6 0] y7H/yX^10 2a*^©^<S>^ 

«*t«. rtv7T&\z&oTmwmm2tiz. *"rs> 

04%±*«»)*fc»i4%T*«»)0" SET 
Jc, uO/\'7 7r* ! Slt?)n5. 

[0 0 6 1] /Xy7rE±-3TlHSJi«Sttfc*-f 5> 
;7*ff*ttt. 7yf (A) 1 02bK«BSft*. 7yf 

(A) 10 2 btt, n My hfy^^f-?«§ (n bi 
t digital data signals) Sj5lItl>Sa©7f-y0 
7 7^tLB>5. (A) 102btt. AStB* 

[0 0 6 2] fcfc. 7yf (A) 10 2 bdxv^JPx 
-*«**»0&trBK. yy? (A) 102b#;frT 
%m&<DZf—i?<Dyy?{Z> UlCx v^JU^-^ft^ 
£A7JbTfc&^. L*L*»BttC©*l*t;:HJ£Sft 
fcK 7s/? (A) 1 0 2 b*«fT5ISSOXf- ^© 
7y?£lKO^©iOP--7*l;:$W. &?)l'-Zfz:t\Z 

mfiLxwimzT-j? )v^-9m^xiir^. ^t><$> 

[0 0 6 3] 7yf (A) 102b©fT©Xf-yffl 
(A) 10 2 b fT-#fi«OXf-y®7 7f Crf 

mm%7'(>mmz-£tsz.£tfi&z. 



[0 0 6 4] 1 7<>JWfy»7T££. 7 7f (B) 
1 0 2 clCyyf-^^^l/ (LatchSignal) #&$S£ft 
4. COBB. (A) 1 0 2 blC»£&£tt&# 

$nt^5fy?;i'f-i'I^ll (B) 102 

cfc-^FfcaiUJStt, 7 7? (B) 102c©fXf- 

[0 0 6 5] S'^Af-^WJyf (B) 10 2 
c l'MtHbHx./c7^5 1 (A) 102blCti. y7M/ 
yX? 1 0 2 a*b©?-f 5 >;7*fi^lrS^*#. mffi 

ttmmmT-fm^'kM® 1 o 6*>b«s^fy 

[0 0 6 6] ^02Mi§© 1 VBB+fctt, 7 7f 
(B) 10 2c fcBfrii**!. ftRSnTHiry^Jl' 

x-*fl*l#y-x«*tigirA7j£*i5. 

[0 0 6 7] -7J. hfir*HUBM£II& 1 

0 3 fttf»£By- hft*«BBBB 1 0 4 tt. -s-n^ 
tlx7M^i>X^. A'7 7 7 (KftlMitf) £*T 
l-th*. $fc«^l:<toTli. B*i£*«y-Ht4» 
BBBBB 1 0 3R^Sffly- h«^^Sfij(Hlll| 1 0 
4#. y7H/y^. A*>y 7 7 OffiiC l^^->7 h £ 

[0 0 6 8] »*ii*JBy- hft^ffilftlHlSS 1 0 3 R 

zfmzmy- btmmmm®® 1 o 4 ics^t, ->7h 
(h**i*) ttti&sti. »*r*y-h«*i» (£* 
>#0ffl*TFT©y-h«ffa«ttttatiT*0. 17 

•f >7>±T0il^T F T« WBKONfc l>tt < Tttfc ■=> 

[0 0 6 9] BaBBBT-SWB^HK 1 0 6 
l^Ttt. Ztny'Sfcllf^il'Oefm (Bftflf 
JW^BBBSfTSfcttOry^T- 
*{f^ (D i g i t a 1 Data Signals) 
K^&Stt. 77f (A) 1 0 2 bKATjStl*. *fc 

z.<D8fftmi%® : r-?mn%3iiB\& i o 6«. ^tiB 
[0070] z.e>mft®fem ; r-*m%£.®&i o 6 

©«£. #fP7l©ELx-f X7V-f £^x.fX7V-f 
tL-TWrsVFBS (EL^gg) tt. ««(0E 

®&tLT$tSZ\t\ZtS.Z>. 
[0 0 7 1] Sfc. B»BBBy-*«4WB±BB 1 0 

6£ i cf77"afffliT«i0ELf^ xyu-rn 

m&LTh&K. -&©*§£. ^© I C:P ;/7"TJgfi££*l 
£fy^Jl'f-i'ffi^*%Bll<0EL7-fX7*y-fl;A 
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Bx-*fi#»4B»*Str I CTy7mmV1Z*% 
WOE L =ta X^H t bT^trc 
[0 0 7 2] sfcfcHttdtt. »#^f«ieiix-^m#^ 

£[s]88 1 0 6 ^11^95 10 1. 7-*«#BB»IbIK 1 

0 2 . h«#me»i@e 103. m*m 

y-MI*t»B»B»l 0 4£B-©Sfi±fcTFT* 

«it*tT**. £©«£©l$#«Bray-*«^B£ 
U v 'J 3 ffittS tTSTF T TJ&fiK L T 

[ 0 0 7 3 j b^ss 1 0 1 <D&±mzm 2 \z^r. y- 

Xfi#*BftlElBl 0 2©7y^ (B) 102ct3ft^ 
SftftV-^fift (Sl~Sx) . FPC^LTE 

(vi~vx) . »#a*ffly-h«^*BftiHi»i 0 
3fc»ttsnfc#sa*ffly-ng^« <Bi©y-h 

(Ga l~Gay) . «*ffly-M3*HWBft 

Ess 1 0 4 t»ttanfc«*ffly- hb#» <b 2 ©y 

-hfi#») (Ge l~Gey) tfBBBl 0 lCRJt 
[0 0 7 4] V-X«^«g (S l~Sx) £. BSBB 

m (vi~vx) t. #*a*ffly-h»#« (Ga 1 

-Gay) i, iBs&Jfly- hfflJfB (Ge l~Ge y) 
£«:BAfcB*#B*l 0 5T**. B^SKl 0 1 trtt 

-7 mj **«£»»©«* 1 o 5WEw*n«ctica 

-So 

[0 0 7 5] HSl 0 5©J£*B£H3J::*-r. 03 K 
fc^T. 1 (m**^ y^>yjflTFTT*S. *<f y 
f/ffflTFTl 0 7®y-Mllftt. »ffji*ffly- 

Kl^iGa (Gal-GaytDHWlO) CBtt 
SnTV»*. X-f5»f>yfflTFT10 7©V-X«« 
-;fr&«y-X«#as (Sl~Sx 
©V»m*lt» 13. fe^-^ELBIdfflTFT 1 0 

SSfflTFTl 0 9©y-X««XttHH , >(S«lC-€- 

[0 0 7 6] 3>x>-9-l 1 21SX-f-y5 1 >yfflTFT 

1 0 5tf#BttttB (*7tttt) IC&£P#. ELBSlffl 

tfti 0 8©y-h*ffi*««p-r*fc»cKtt6nT 

lr»*. »*3*IIJg©^llT«3 >y 1 1 2ttttt« 

Bdc*SLfca». *B9Hic:©Bi«cBjean-f, n> 
y>tn 1 2*ga»tft^*istL/Tt»A^. 

[0 0 7 7] ELBBBTFT1 0 8©y-;*B 

BtKW-OBBtt. -38F#BSttBBV (Vl~Vx 



OV»m*»l"3) tttttSft. t>3-*ttEL3R^l 1 
OlcSi^SttS. t»*ft8VtJ3>f>1tl 1 2CS 

[0 0 7 8] *fciB4fflTFT 1 0 9®V-XS«i H 
l"f>B«©5£. X-f7f>yfflTFT10 7fflV- 

BftBBVCSBSnTlriS. fltiifflTFTlO 
9©y-hBffi«, ISiy-hl^SGe (Gel- 
GeyOUfn^l^) K&iwSttTHS. 

[0 0 7 9] ELif 1 1 0ttBffi£BSt, B«£B 
8©BCBt*6ftfcELB£*&&«. BStfELEB 
fflTFTl 0 8Oy-X*«ifclll«H >B*£»» 
LTir»*«^. BBtfBBBB. Bfia*»lfi]BS£fc 
*. BCBStfE LB»ffl TFTI 0 8©y-XBB* 
ftttPK >B«fc««LTV»*B*, M0WBB 
B. »ffi*t*$G]Bffi£fc3. 

[0 0 8 0] ELifn 0©*fl6)B8ICtt*f|6lB&# 
*X.&tlTV»«. $&B»«BBVttBSBtt#»4;t5 

mmmmmmizs-x ztikttizE l B?ft f £fti'« 

aBoBffiBfcBCBfcnT^a. BBBffiiaifilBffi 
12. *36(«CDELf-<7^Kl:. fttttt© I C^KJ; 
0K^6*ifcBBtJ:oT4A&n*. ft:ft»|filBtt* 
5A3BB*. *WBBTttfcfc*tf>lBSl 1 Itn 

[0 0 8 1] Sft OHJWiiE Lr-f X^K t It B 
B©B3tr*B«*fcO©B3tB*«2 0 0 c d/ m 2© 
«£. BB»©ffi«*fc0©B»*«»mA/cm28B 
^©)fcs&#lcBffi1MXrt<*£ 

I CCBtt6tifcBB*»6-^A6nsBtt©Ba*X-f 

Ttt. BBB&tttflBffiKmfc-JfcicBfcftTiJD. 
I CK18tte>ftfcBBa>e>4*$ft5B&©SS$£;W 
•y ^TBBT 3&Bj&%^©T. <fc 9*6ttflBlH' X 

[0 0 8 2] *-bT*B9.CiJHT. liitteWifta 
H. ELBBBTFT1 0 8©y-hBfflcBBBttJ&« 
4A.&tlfc£#C. ELBBfflTFTl 0 8*«*7©tt 
B£ft*J:3&Bttw»*TB*;ii*«i&BT**. 

[0 0 8 3] X-f7f>^fflTFT10 7, ELBIftffl 
TFTI 0 8. B*BTFT1 0 9tt. n^t^ST 
FTTfcpft^TFTTfefSSTfcfflliiut 
**T«*. SfcX-f7f>^fflTFT10 7. ELIi 
J8TFT10 8. iifflTFT10 9H. >>y^y- 

h«itTtt^<. y^y-MSit, ^h>jy;i/y-h 

[0 0 8 4] JkCiBbfcBricSWrs+BBOELT 
-< X^H ©B«l*felCOViT04 «Blr>TRBT«. 

[0 0 8 5] tttl6CB*a*By-hfflBBGal 
IC S*ii*ffly-Hg^BB»BBl 0 3*^B#ii 
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z-mmmn («i *»A**n*. *©a 

»*&*ay-Mt**Ga 1 i:»»snT^«^ 

T©!!* (l7-f>B©Hif§) ©*-f »f>y«TFT 
1 0 7**:t>©ttttfc:ft.5. 

[0 0 8 6] -tLTWBl;:. y-Xffl*»Sl~SxlC 
7-Xffl*«K»IIIR 1 0 2©5yf (B) 102c* 

it7haofy^f-^«m*sn5. f 

x^Jl/x-^«^«^-f yf>y«TFT 1 0 7£ftb 

TEL&ftffiTFT 1 o 8©y-h«a»cA*sn*. 
T-/^Af-^B^tt roj sfctt r i j ©i»f8£*rL 
TfcD> roj t ru oxx^^-^ft^tt, -?j 

*5Hi. -£jJ»Lo©*EE£*rr*ffl*T**. 
[0 0 8 7] ***©»ttTtt, T-/7*f-JIf«' 
ro J 0****l/TV»/t»^, ELISgifflTFTIO 

sfcu-^cttaifc*. ioTEL^Ti i oommn 

Wcttaaatttt-SASttfc^. *©e*. ro J ©fif 

sELtf 1 1 oanxi/ftD. 
[0088] mz, r i j ©«-«*£ L-cir>fc«£, e 

LI»fflTFT10 8ttt>««ta5. ct-^TELS 

fi i o©H**«fctt«««tta»4-;L5n5. -tote 
*. r i j ©aasw-rsxs^i^-^e^Aas 
n&B3ifiwrr«EL3iwi i ott«*r«. 

[0 0 8 9] ^oi-plc. i7-f>l©Iil:fyi'll' 
x-^«^^A*^nstl^P#(C. EL$fl 1 0**58 

■5. B**»li**fToT^*«IIBi*^«|i8Trtff 
^. tfv HBOT^^-^e^tfHfcfcA* 

StltJliTB8J&-r**wWiaST r 1 ilM. I4T 

mzi?'(>n<Dw%<o%. 
TFtmmzo^xo^r. ><D^mmm^ 

[oo90]*irGai ^owz&z-mmtRmmD xts 
tmit^tmrnz. m^ih^m j f- bmnwG&2\z 

H*C»*a*ffla*?«*!8«A*Stl*. *LT9£& 
frWf- bfmt&G a 2 fcttgtS ftTV»3£T©H*© 
X-f';f>^fflTFT 1 0 7 #*>©#$££ 0. 2 5 

-r >B©®fii' v-xm^s i~sx*>e i tf>v hg 

[0 0 9 1] -tUTWC, £T©»*i&iWfly- 
$ (Gal~Gay) fc»*i&*fflaJR»*J«Aa;£n 
T^<. £T©»*&*ffly- hflMH* (Gal~Ga 
y) iWSSiSft. £T©7-f >©®^IC 1 My hB©x 

^^^x-^«^A*$n^ST©wr B w#^ji^ 

WIT a 1T^. 
[0 0 9 2] -7j. 4T07'f>0iti:ilfyhB0 

&#-88P«3T a 1 timTtZwIlZ, mm^<D l t'-y hi© 

xy^T-^flwoAatafcfTLT. $*ffly-h« 

9«Ba@Bl O40>S©«5fcffly-h«*M*Ge 1^ 



®i«*fflaiR»^ (*2©aftff*) ©A73Wf^n 
s. 

[0093] mzmf-hmm&Ge 1 
^A*sn*t. iiisjBy-hawiGe lti&tes 

nTV>*£T©H* (l7-f >§©■*) ©m*fflTF 
T 1 0 9d»*>OttJ8K«t-S. *LT*HflMg« (V 1 
~Vx) ©«««tt*»}BifflTFTl 0 9*^LTEL 
IBlifflTFT 1 0 8©y-h«ttll5A&ft*. 
[0 0 9 4] ttiSftfe^EL^SifflTFT 1 0 8 <J)f- 
h*W::4*.Stt*£, ELKIifflTFT 1 0 8\t*7 
©«»£&*. «tt>T«K*(tttEL*?l 1 0©B3?§ 

L*^tt^T#5fi3t©ttttK*0, l7-f>B©H#*» 

Ga l3W«*j&*jBaiR«^fcJ:oTa*?Stlfct** 
6 E L ffiifrffl T F T ©y- h mmtf&ft L X l>tr-/^ 
;Ux-^ffi^(4, ELBIMHTFT©y-h*ffifc*B 

©H*a*£*£fTtofc<&4. 
[0 0 9 5] H**«***fft>«:^»!IB]S#*^»IHIT 
diff& 1 y-i >B©H*tt. ffiZmf-btmUG 
e lfcffiSfflaKfi^A^^n^tHI^CSSWBT 

r lamju #a*»iWTd 1 tfca. 

[0 0 9 6] H4TttR9i*1Bfit:-r6fci6fc. #K 1 
>B©B5li©#*w«WKt>^T©**-r. 

[0 0 9 7] fLTGel^OMMt^fflAW 
fcT-ratBfcfc. tftiffly- HtlMlG e 2 KtBiffl 

awm^Aasn. mmizmamr- tmmG e 2 

tfi»SnTH4tT©i* (2 5-r>B©iim) OiB 
ifflTFT 1 0 9*^>©ttfilC^-5. ^LTmiHOWa 

a (vi~vx) ©«aafi*ttB*fflTFTi 0 
lxel mmm tftios ©y- hatter*. <=>n 

iiffi^ELIifflTFTl 0 8©y-h*SK 
4*6*14 ELSgftfflTFT 1 0 8it*7<D#mt 
ioTttflltt&lJELiff^ 1 1 0 ©IftiaffiH-S- 

*.sn&<tt*. j te>t&3k27<( >B©aa*«*r*E 

LJimi£T#*3e©tt»K&0. 2 7<>B©H^*« 

[0098] *ut«c, ±T©»£ffly- ha^at: 
**ffla««^A**nT^<. ±T©i8*ffly-h 

«^ (Gal-Gay) tfaftSil. ^TW^O© 
LTt>* 1 f7hl©fy^;PT-^ffl^ 
«*Sn**T©aM*t«*«WTe ITi&S. 
[0 0 9 9] ±T©5-f >©l«*tfii»LTH5 

i hBwyv^^y-^m^^isn^Bd, m> 

»A4t«j*MIBJTe 1^7-T^ffIIC. ffi*^© 1 k* 
•y hBWr^^^T-^a^oaitafrUT. SIX* 
#ii*-ffly- hff^tfSUBIblHlK 1 0 4*6©»*a*a 
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^n*. -?-©*§*. 1 7-r y&v>mm\mif&**'fio 

OT. #B*BBTd 1*^7LT«SII13T r 2 tft 

Ht<MljW»RSn, 2 t*7hlOfy^T-^M 
a»£T©B»fcA*£n«. tT©7-f >©BBlC2 t 

Sr. «£&#BBT a 2 tip*. 
[0 10 1] £T©7-f >©■£!;: 2 tfy 

- hfi^BBBIBB 1 0 4*»60iB*ffly-hfi^*G 

e 2^o**ffla«e#©A*3i«fft>n*. «tox 1 5 

•f >B©BBa*WTSELB^tt£T#fB7t©ttBl;:fc 
0. 1 7^>B©iI^#^£fTfc>&<&5.. .fcotl 
7<>B©B*C*V>TBwBBT r 2tt»7U #* 
wBBTd 2 fcfci. 
[0 10 2] -tLTBK. £T©BSBy- Ht^BK 

B5& (Ga l~Gay) *»BR£:H, tTO^XD 
■*3WW»bTt>«2 h@©fy^ff-^fi^ 
BS$n*3:T©BB:WII*BBTe 2T*4. 
[0 10 3] iaLfcW(imb'7 HBOfyi'Jl/f- 

BTr£#BSBBTd£#*0BUI«rr* <M 
4) . BaUJIBTr ltt. »£ii*BBTa lfltBteS 
ttTa>5S*BWTe 1 *«BB;£tt3$T©BBT* 
4. imSUiBTdltt. S*BBTe 1 tfBB;* 

ftT*sB*&*»BTa 2#Bte;£nsiT©BMT 

*5. fLT$i«ISTr2, Tr3> Tr (m- 
1) i#8*»nd2. Td3, Td (m-1) 
t>. BSBBT r 1 fc#«5p«HBTd 1 fcHttfc. ^ft 
*n»*a*JBBT a 1 , Ta2, TamtiBiB 
IfflTel, Te2, Te (m-1) tKioT. * 

©«Bjwe*6n*. 

[0 10 4] -J-LTmtTy HCDrf^JPf-i'fiW 
l^^BraBBfcAasnfcBtt. «£ffly-h»^ 
HGe ICiBSffliRIfttAASnftii. 1893£ffi<5! 
Cr*fe»C. #*ii&©)£ffiTtem=n-2©i|&£0<l 

[0105] (n-2) Mv hBCD^iSfJlT-fmn 

llSSIBTr (n-2) ttt0a*tfr3. ^LT* 
©fcf-y K5Ty?^7-^fif#A**n3St. (n 
-2) tf-y hBOxy^T-^ff^ttBBKfiHeSft 
-5. 



[0 10 6] -tLT&fc (n - 1) f-7 H0)7^J1' 
7-^fif*«l 7-f >BOI*i:A*Sn5i. HUlC 
BBSttTl^fc (n-2) fyhgfflfy^f-?! 
*ttt. (n-1) liy H©7^JI^-mi:»t 
M^n5. *LTl7-f >BOB*tt*wBWTr 

(n- 1) tfcO. «**ff5. (n-2) k*7h@® 

**«A*Stl**TBBt«fipSns. 

[0 10 7] J;aLfclff$nf7hS0fy^f- 
*»##BBfcA:&an*3;TB0BLfTfeft* (0 
4) . aifflBTr (n-2) tt, S*ii*BBT a 

(n-2) «Jnt^b, »Sii*fflUITa (n- 
1) *«Bte£tt<5 3:T©BBT*4. *UTB*BBT 
r (n-1) . Trnfe«*IBTr (n-2) tftm 
IC, »#&*BBTafc«fcoT. *©BK>We©&ft 

[0 10 8] *%91Ttt. ±T©*£ii*BM©fi2© 

i y 1"-abbj: o fcg< . s:isi6oa^aira©s 

55Trl:Tr2:Tr3:-:Tr (n-1) :T 
r n=2«: 2l : 22 : •- : 2 (n-2) : 2 <»-l> f?Z£ 

[0 10 9] £T®%*mffl (T r 1~T r n) j8*»7 
tit. lt>OBB*«jR-r*ilt*«T#*. *%h^© 
BB^ffiKiSHT, lt3©B«S**-r*MW&17U 
-AWPbI (F) tPf^C. 

[0 110] *LT17t/-A»BB7Btt. 

b»#BG a i t. B*ii*ffly- h«#n 
bbbbi o 3a»s»g&*fflB#e*ta<Aa£na. 

*©tt£l t>7 h BOf f **f-^flf liWISCA* 
Sn. 1 7< >30BB*<fftfBBMnT r 1 ttt*. 

[0 111] l#©ELT-<X7 , U'f T»iie>BlC6 0 

BJi±©7 u-ABBSBtts i #Hfc 

B*3ft*BB©fta*6 0<fci5>l>&<&*£. BlfcWfc 
B«©-6 6o#3&«BS-&»»5it*»*a. 
[0 112] *^BBTr©ft$tt, T r 1 : T r 2 : 
Tr3:-:Tr (n-1) :Trn = 20;2': 
2 2 : ... : 2 (n-2) : 2 G»-D fcfc*J:5 fcKBT*. C 

©BSBra©a*#fei*T 2 mm<D?*>mm<z>&m& 

[0 113] 1 7 U-AMfflWZELmj-i>mKLtzik 

ABBK£tt*-€-©BB©B*LfcKB*»€r£*. 
«. n = 8©££. *B©B*BBTBBi8«3S7tLit« 
£©ffg£ 1 0 0%<hT-5<*:. T r 1 tT r 2 KfcHT 
BB#B5fcLfc*£fc:tt 1 *©»Sa<B«T£. T r 3 
tTr5iT r 8*H«Lfc«#fctt6 0X©»B*tB 

[0 114] mf 7 hB©7 s $^;i'7 i -*fi*W*BBlC 
»*ii*na»*a*«BTamtt, B^BBT r m© 
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ffltt. l~n©9^. ##&*JWffiTama<:g*»^T 
r mOfi^iO fc$s< ft* <fc3 ftttT** C £*<£gT 

[0 115] £££531918! (T r 1 ~T r n) tt. if© 

j:5ttJwr-eass*Tt>A^. n*iii7U-Ajiwj 

(fllfcHT, Trl©*l;Tr3. Tr5. Tr2, - 

t^5iiffT**«iiBi*m?a$-&a^tt>i>riiT*4. 

fcfc'U ffifJHM (Te l~Ten) 

[0 116] ftfc*«ilK*V»T. ELitfflTFTl 

0 8(tnft^l/STFmpft^iTFTtfc 
t*^5T-t)ffl^SCt^oI^T^S^ ELff 110 
©®g#iiiSi«ffiT'li&#*fft«ffi©«£. ELIEfjffl 
TFT 1 0 8ttp?**;i'a(TFTTfc&;L£tfffgL 

t». ^feiajcEL^i i o <D®ui>mfonm-v®m& 

a5g«ffiCD«^, ELfSKlfflTFT 1 0 8l$n?**)l> 
S!TFTT*5Ct*W£UV>. 
[0 117] *56W4±E«l(ftKJ:-3T. TFTKJ;^ 

^- h «E3J»*^ o fc t * c m * s n 4 «« Jl O tf 6 O 
***M.4J1£j&«TS*. ±-aTlDS-VGS»ttOA5 
Sf+Cfc-aT. Hi;*E©flraSA#l/T<bEL*?0 

[0 118] *&. *»iJlTtt. a**fft»ftV>#«* 

SIC E L mi-W%%tZ> Z. tlCft 0 . ELJf©£<fc£ip. 
©SUBiftoTLI:?. *£nii#9HHHm«Btt« 

[0 119] ftiS**WK*l»Ttt. **fflM£**& 

1 7l/-AJWHK*tt**S«W©ftS©li»© 

(xa-x-f-it) **. «€ra*«iai©fiaK:«kt> 

T©*fc5fc$*lftK 
[0 12 0] ft*. ±jfiLfc*5SW©«ricttEL7 i -f X 

1 0 u se cggKTffl, »Xje:ffT«M«(|IXdn 
Jt«^t»4. ft*?* X7V-T £ £ W&T 
&£. 

[0 12 1] 

t^ifS0U3 OTIC *36W©*imic-3t»TRWr*. 

[0122] (^SS09 1 ) *£i60!IT»i. *^W© E L 
x-fXyU-flCfe^T. 6 \L*j hfflry^'Jl'T-^l^ 
lc«k 0 2 *m®S«efTd4l6lco»TH 5 *«v»T 
ft:fc#§l^0<l©ELx-i'X7WW:. il~ 



[0 12 3] IJD©IC. »*ii*ffly-h«^SGa 1 
IC »*a*ffly-h«^«BftlH«Sl 0 3*6*e& 

*ffla««#*«A*sn*. ^©*£*. 

h»^«G a 1 K8a6S*m»3£T©iH* (150 
g©®^) OMyf >JTJBTFT 1 0 7 4tt>Ottfi 

lefts. 

[0 1 2 4] ^bTI^BtlC. y-7.<f^S l~SxlC 
7-Xflr*IWB»B(&l 0 2<HyyJ- (B) 102c* 
6. 1 tf-y HC7^Jkr-^)im*Sh5, T 
S^^y-^flWttX-f yf>i/fflTFT 1 0 7£:frU 
TEL Bliftffl TFT 1 0 8 ©y- httttlCAASttS. 
[0 12 5] **««Ttt. fv^ff-i'l^ 
TO! ©*WI**UTt»fc«d, EL&»fflTFTl 0 
8l4^7©ttJitft-5. £t>TELS?l 1 0©gaH« 

«Ktt«*«ffitt4A6*ift^. *-©*§*. roj ©^ 

SELff 11 OttfgftLftH. 
[0 12 6] iMlC. r i j ©fl|«**L--o>fc*£, E 
LfBlljfflTFT 1 0 8te*>tf§i<!:ft5, ioTELf 

f 1 1 o©iB*fiffctt*awtt*«4Asn4. ^©*s 
*. r i j e>mntt?z>TV*fr ; r-zmmtxi}t< 
nfcH**«*-r-BEL*?i i ott^-rs. 

[0 12 7] ^©iitl^OBOBXtt. rx^A 
7*-^fll<»*»A*Sn4tHI*lr. EL$f 110A<i 
3t. *3ttt**3t*fft». **»|BJT r 1 tftft. 0 5 

Ttt»w*fn«ec-r-5fc»c. »c 1 5-r >g©ia^© 
*^wwico^T©^r. *5-r >©s*;jro<i«& 

[0128] *K G a 1 ^©8£&*ffliiiR<f ^©A* 

*fljy- hflt^WG a 2 C«tt3ftTV>*£T©HJR© 
X-f 7f>^fflTFT 1 0 7tf:T>©tttsK:ftD. 27 
-f >B©H*Cy-XflHMIS l~SxH 1 My hS 

©xv^y-^^A^sns. 

[0 12 9] *L-T«K. £T©«€r&*fljy- 
KGal-Gay) t**a*ffljgiR©^3&«A**n 
TH<. £T0»*&iWliy-hflHHI (Gal~Ga 
y) £T©7-f >©Hi!flCl fcfy hSfflf 

y^^-^e^^AASftsiTojHw^tfsa*]?! 

FalTa 1T&5. 
[0 13 0] ^T©7<>©limiC 1 k'yUffl 

&*JK!IWTa l3W»7T*iat. mm^ni^y hi© 

r^Px-^fl^oAatafefTLT. in*jay-h© 

^«BftE«Bl0 4*6©«iffly-h©^«Ge l'v 
©JB*ffla*i©^©AA)Wrt)ns. 

[0131] hffl^^c e i izmzmmm 
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tlX^±X<Dmm (l7-f>Bfl)i*) ©$£fflTF 
T 1 0 9**:*>®«ttCfc*. -e-LTSig^^ (V 1 
~Vx) OlMtt#ffl*fflTFT 1 0 9Sr^UTEL 
KftfflTFT 1 0 8®y-h*ai:4A6n4. 
[0 13 2] Wttt*«ELK»fflTFTl 0 8©T- 
haaC4A5n*£. ELiKI&fflTFTl 0 81i*7 

<Dftmtn.z>. ^■ornm.mmtELmTi 1 o©b?h 
nmizszzntKtii), 1 7-r >B©Baa^-r*E 

ajS*fr*>fc<fc4. OS 9. »€ri&*ffly-h©^« 
Ga l*«»*a*»aRfi#C«J:oTa«Sftfct**» 
6 E LEifflTF T»y- h«fi««ftj$ LT^fcfy^ 

frr-zmm-i, ELB»fflTFT«Dy-h«ac«asi 

[0 13 3] l^OBoaaa. M56ny- hfl|4HI 
T r 1*»»7U #«S«IWTd 1 tUZ>. 

[0134] ®5T'\mwzffimzt5>tztb\z. mzi 
v< >BoB*o#**«imfc'3i»To**-r. saw 

[0 13 5] -?-LTGe 1 'v«>ffi£JS»Rfi«®Aft4< 

&7-r* taaK, tssffly- Kt^«G e 2 icaaa 
aaaa**A*sn. a«fc«*ay- m*«G e 2 

K««S*lTti*^T©H* (2 7-f>B©Ba) Oft 
ifflTFTl 0 9 «. -t-LT««ttie 

H (Vl~Vx) <D««affi*t«*fflTFTl 0 9*^ 
LtELItfflTFT 1 0 8 ©y- hattK^A&n 
*. Utttt#ELIi«TFTl 0 8©y-h«glC 
#*.£>n<5<i:. ELBIWBTFT 1 0 8te:fr7©ttjg<!: 
65. <t7liiSlfi(iEL$f 1 10©Hlg«an# 

[0 13 6] ^-LTHStr. ±T©»*«y-h«4»«C 

aaaajRfi^tfAAanxirK. ^roasay-h 

(Gal -Gay) #883 n, £T©7-f>© 
Ba*»«J$LTH* 1 t?y H B©x^^;pT-^ft^ 

[0 13 7] -7j. ^T©7-<>©li^*t«#UT^5 

«A«i«*a«Te l*fa7T*ttC, ii-\©ie 
y hBO^y^^r-^a^oaactafTl/T, 

*a*ay-ha*«e«a»i o 4*»soa*a*ffl 
y- hfi^HG a i ^oa*ii*aa*?«4»©A**«fT 

totl*. *©a«. 15-f >B0BBttBtfa**fr'5 
©T> #«saMTd 1 *«a7UT«*MMT r 2 

a. 

[0138] -e-uttoc, «c*T©a*a*ay- 



haaaaiaasn, zmv nofy^A'T-^OT 

*^T©H^ICA^$n*. £T©7-f >©iS^lc2 £ 
y hB©r^^JI'r— ^a4**»A*L»*)**TO«W 
Sr. §£&*J8Pii3T a 2 fclfcK. 
[0 13 9] -5-LT— ^F, ±T©7< >©H^IC2 t'y 

hBox^^iPx-^a^AAansa, 
t»#a*anTa2«t»7-r*wt. aa^o2ifv 

e2^oa*aa«a#oA**«fTton<s. .t^ti? 
< >s ©aa*qrr * e l a*ttaTa«a©aac* 

0. 1 7-f >B©Ba**a^£:fT:bft<fc5. .toTl 

>B©aat*^T«*araTr 2«»7L. #* 

jS»MTd 2 £tLZ. 

[0140] -eLTiaic. aroaaay-haaac 
«*aa*?a<»*«A*snT^<. £T©as«y-h 

(Gal~Gay) jWIftSn. ±T«D7'f>© 

«*sn* tT?ojimi^«i«iiBTe 2 t&s. 

[0 14 1] ±abfcftfftt5 tfy KiOxS^JW*- 

^a**»aacA*an**Taoai/ffton. 
nTri*asamTdd:*«aofiLiuar-s (a 

5) . as?«WTr Hi. #£&*WP B 1Ta 1 tfBtt* 

nxA»6a*aMTe 1 n-5*T©a«T* 

*. *fc#a*«MTd ltt. asanTe l#a&3 

n-ra&aanmT r 2#wasn«i;T©aiHT* 

-5-UTa^WF^T r 2. Tr3. Tr4t#**i 
HTd 2 , Td3. Td4t>, aaffHT r 1 £#a* 

awTd i taaic. *n-ena*&*aroTa 1. t 

a 2. T a 5 £«£8]Fb1T e 1 . Te2, Te 

4iu^T, -toaw*ta»6n*. 

[0 14 2] -5-LT5 kf hS©7-/?^f-^iW 

l^-oBoBatAaanfcatt. asay-h»# 
»Ge ifca*aaaaa»4A*4n&v». a**aa 

WciJ^T. 5 hSOfx^Jl'T-i'ffl§!)5l7-1' 

>B©@iStcA*^nfc^«. a*ay-h«^«Ge 
i Ka*aaaa#ttA*snai»*«. *aa«c©a 
ta^snanotta^ *t*>£^. 

[0 14 3] 5t'7hgfflfy^7-?i^!l7< 

>B©aai=A*an4i, 1 >a©®mttg*w 

MT r 5 t^Oaa^ff'J. tLT*©t7hOr^ 
JI/x-^«^A*^n*ST, 5h'7hafl7y^A 
x-^«^liil^ir«#$n*. 
[0 14 4] -^LT*lr6 ty hlfflf yj'^f-^'i 

a*»i5-f>aoaacA**n*t. n^iiffi^sn 

Tl/^fe 5 t*-y Mfflf^Jl'7-^i^lt 6 t y h B 

®xy^^r-^aaca*»A6n5. *lti-5-t 
>B©aattaaawTr 6tfto. 6t 

^^x-^aa^A^snssTaaJcaasnft. 



(18) 



*tlHI¥l 3-343933 



[0 14 5] fltf 1 Mv Hfflfx^Jl'f-^fi^I 

l/-AMWAt*7r*. ^TO«w»IIBI (Tr l~Tr 
6) *»»7f*t. 10©Blft***r*Ct*«T* 
*. **WOKKi36?SK*OT. 1 tJCDHHSSSfft 
«W* 1 7 U-AJBIB (F) *LT±j£L£S) 

[0146] *vJUHT r 5 te. •€&#-8JI8]T a 5 *t 
■»a*lT*6. **ii*J8MTa6a«H»3ttS£T 

[0 14 7] H^WKT r ©ft $12, Tr 1 : Tr 2 : 
••• : T r 5 : T r 6 = 2 0 : 2 1 : - : 2 4 : 2 5t^S«t 

5 * Bf M© PgH«S SrfT 3 C t #T « 5 . 
[0 14 8] 1 7U-AJWm«f KEL**at«jtLfc« 

©**MmTH*a«»3fcu;fc»£®»«* i o o x tr 

£<h. TrltTr2 fcfc^TW|8a*3B#Lfc«£t:tt 
5X©flttjJ»»RT?*. Tr3iTr5SlRbft»^ 
\Z\t3 2 XOW**t«»T*4. 
[0 14 9] *5MS«KfcliT. 5 \*y hlOfy^il' 
r-*«*#H*K»*ii£n*»*i&*»MT a 5 
te. JKSMMTr 5©fi$<t0t)@^CltdWST* 
5. 

[0 15 0] t-tz^mm (T r 1 ~T r 6) te, if© 
<fc5fcffijr?ffl8S-frTfc&lr>. 0il;ttel7U-£MB] 
tplCii^T. T r 10&ICT r 3. T r 5. T r 2, - 

fc£U tfi&Qm (Te l~Te6) tfSlrUcMfcSfc 

[0 15 1] «t*J*36WC*i^T. ELffildfflTFTl 
0 8 te n * * ) H! T F T T t> p f- Y * ) T F T T t> 
£$&Tt>JSfr>*C&#nirttT&«#i. ELI[f7-110 

TFT 1 0 8ttpft^HTFTT*5ui*W$L 
K tfciKCEL*? 1 1 0®IM#%A«ffT|ftgft< 
®ili«&©«£. ELIifflTFT10 8ttnft*;i' 
STFTT**i:i*»»*Hr>. 
[0 15 2] *»9itt±eilWifcJ:oT. T FTlCcfco 
TlDS-VGS^ttK^OtfS-DS^rjT*), »U» 

***PA*Ct*«T**. «toTlDS-V G s1*tt0^5 
y+CtoT, PJL^EWft^fcA^LTfcELifH 1 © 
»«W«P»H»T**<Jia:-3TL*3tH3»»* 

[0 15 3] $fc, ^fSBJITte. «w*fTbtt«r»*5B3tt 
«W*mt*ti:*«T*4. &*©7±n^K|Jj©l§ 



□ . ELx-<X7U"f lw^e©Ei^^S*$1i-i)<i:. *t 

[0 15 4] *fc*5B9iTtt. £T©»*&*JD!IHI®ft 
S0»*tl 7U-AWFfl«t0t)g<. ft*J*»0«*JDi|BI 
©ft££T rl :Tr2 :-:Tr5 :Tr6 = 2»: 
2':-: 24; 2 5fTS H t#pJfig&j@aT'. 
^»r B 1©ft$ SHUT*"* C 

[0 15 5] (*SS0i|2) ^USStaiTte. *«W*ffllr» 

[0 15 6] 06 (A) te*fg9J£ffl^£ EL 7^X7 
U-f ©±E0T£5. 06 (A) iCfc^T, 40 10te 
SK. 4 0 11 ttBXffi. 4 0 12 ttV-XflHHWK» 
BR. 4 0 13 atefftii^ffly- hfi^HUUiBKT 

4013 btttBiffly- hffwnstTt 

0, -E-ft-£tt©ffit!j|B]8§teEg|4 0 14a, 4014 
b. 4 0 1 5. 4 0 1 6£iiTFPC40 1 7KM9, 

[0 15 7] CO i*. »£L<te 

e»ia»RWi*asHtt«t5fcLT*A-«6 o o 

0. ->-'J>^« (/\9?>dW&felr>5) 7 0 0 0. 
®mt (JfS2©->-'J>^tt) 7 00 ltfRtt&ttTfri 
-5. 

[0 15 8] Sfc. 06 (B) tt**««CDELx^X 
7L--f ©BrE&jtT&O, S1S4 0 1 0. TH&BI4 0 2 
lO±lwK»0KfflTFT (fiU CCTttnftW 
STFTtp?**JH!TFT*|ft*^#3U-fcCMOS 
@K*H*LT^5. ) 4 0 2 2R^iffi^gCfflTFT4 
0 2 3 (fit, ^CT-«EL^7-^©afl5^»Jfflir-57x 

£nS©TFTtt&tt©l*jft (hy7*y-Mlifi 

[0 15 9] &»[I]gSfflTFT4 0 2 2. ISSlfg&fflTF 
T4 0 2 3**£rtUfc&, ttB*mTtt«j|fll|ftMi 
(¥aflsM) 4 0 2 6©±ICil^gl5fflTFT4 0 2 3© 

4 0 2 7 £^ffcrs. igBJgttgii: L-Tte. Wfc-f >v 

0h,tmt7.xt<D\t^m (i Totoften-5) a-fcij 

**. ^LT. B*M4 0 2 7*»ricLfc6, «6^IS 
4 0 2 8 SrJgfiKL. ii^«g4 0 2 7 ±l3HOgI5$r}gfig 

r*. 

[0 16 0] EL14 0 2 9ZMtfitZ>. ELI 

4 0 2 9tt&»©EL*m (ETLaAl. IE?L(iMS, 
363KJ1. «7l»jil$fete*?aAS) £gEfclCiffl*£ 
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[0 16 1] #*SSfi»iTte. F-va*£fflHTfc 
*ftKJ:0ELJI*»l«r*. xtH-V7?Sffi^t 
H**K«ft©»&*$e3fo^l&fc«3fcJi (#fe»* 

7-S*^Wtgi«t-5. -totttt). fizgig (CC 
M) i*7-7 4JU*-£a*£*>-ltfc#a;. Sfi*3t 

[0 16 2] ELl4 0 2 94MUfc6. ^©±K[£ 
&4 0 3 OSJgfiETS., &S4 0 3 0<hEL»4 0 2 9 

©#wfc?5Fft-rs*#*»xttffa#*UTis< eta* 

S£U>. JEoT, I$4 I TELi4 0 2 9 <tfiffi4 0 

3 osdaiTsa*. eli4 o 2 9 ^TOttUHmT-jg 

[0 16 3] fc43, ;MflMr?»iB*4 0 3 0£LT, 
L i F (77ft'JffA) KiA 1 (7^SX-7A) Bt 
©«!*8ifi£ffl^£. ft&WK(iELl4 0 2 9±ICl 
fttTlnmffflL i F (7 7(t'J ^-7A) 
U J t<0±\z3 0 0nmJP©7^SX'7AJ8£J&J6£-f 
*. Ml. 4MJ10|ftI»RT!*4M g AgtI*fflV»T 
^"LT^g4 0 3 0tt4 0 3 ITS S ft*** 
C*HTE«4 0 1 6CttttS4V5. EH 4 0 1 e\m 
&4 0 3 0KB&j£©«jE£4A*fc»©«H#M&»T* 
0. SStt^-X htffi4 0 3 2£:frUTFPC4 0 1 

[0 16 4] 403 1l:«£ftfcff*lC*fr>TM4 0 
3 0 t&®4 0 1 6 £**S«lCttttT4fc»fc, API] 
ttttR4 0 2 6Rtfl6»IK4 028IC3>*7 h*-)l/ 

ejMrrft&xtf&s. cinettiBffiifiiMS4 o 2 6® 

^M4 0 2 8©l7f>i'»t (ELRMfftORD 

2 8 *Iy T5IBI;:. JgfflfH»R4 0 2 6 ST- 
fiTXy^iTLTfcAVi. ^©tS£, 0 
2 6 £$6&j!4 0 2 8H>mC®mtt&T'$>tl& 

[0 16 5] £©«fc5KLT»l«*nfcEL*?©*ffi 
/tyS/-*-: / 3 >I6 0 0 3. 36«W6 0 0 
4. ;&A-#6 0 0 0)W&«££*X-5. 

[0 16 6] SSIC, ELJR^WSfflttiilCLT, * 
A'-#6 0 0 0tl«4 0 1 0©rtfflfc->-'J>yt}7 
OOOtftttt&tl. S6K->-<J>^»7 0 0 0CDJH 



JCliglJtf (MS 2 ©->- 'J >?•#) 7 0 0 1 

[0 16 7] £©£#. £©3t«#6 0 0 4tt, 
#6 0 0 0£tt*T*fca©tt*»£l,Tfc««-*-6. 
3t«tt6 0 04£LT(J, PVC (# 'J \Z—)Vi7Uy^ 

K) . X#*->WB. ->'J3->ttB. PVB (#Utf 
x;P7*^7^) SfeBEVA (X^U>b*x;|/7-feT— 

h) Sffl«r»*Ct*«T**. £©3tW*6 0 0 4©rtS5 
K<OWM*«l*T*<t. RS«&*£fiyre**©T# 

[0 16 8] gifc. 3t*»6 0 0 4 0+ICX^— !>— * 

[0 16 9] Z'l-V-ZmWzmS, Hyi"<—> 3 
>I6 0 0 3ttX<— 9— EE&g»T*;ii:d<T£-5. 

[0 17 0] */t-«6 OOOiUTtt. #77. 

fc. 7;PSX'7A«, 7.x>l^X«. FRP (Fibe 
rglass-Reinforced Plastic 
s) «. PVF (#'J e=JP7JU*7-f H) 7^PA. 
V'f 7-7-Y ;i-A. * 'J X7-f^7 ;PA$fctt7 7 U 
^7^;PA*ffl^«it*»T**. *«#6 0 0 

4tUTPVBtEVA6ffllr»4»6. St«m(D7;i' 
5 X«7 A*-f PVF7-C ;UA4>7-f 7-7 -f 7UAT 

[0 17 1] fit, EL*^a»&©5BH>fl <#©»» 
7J(S]) ICioTli. *A-#6 0 0 0*»a3ttt**1-<5 

[0 17 2] ES54 0 1 6(i->-'J>7'«7 0 0 

0i>«fctfSttt*7 0 0 1 tS«4 0 1 OOMOoT 
FPC4 0 1 7CtftttCtttt3*l«. 75:43, ^CTte 
Ei4 0 1 6»CO^TKWLfc*«. <&©E®4 0 1 4 
a. 40 14b. 4 0 1 5 fcHttCLTS'-'J >7*#7 
0 0 0*«tlXSIttt7 0 0 1 tS«4 0 1 0 t©BW* 
IoTFPC40 1 7K«&»fc:»l8S*l$. 

[0 17 3] fcfc*£««Ttt. 5tW«6 0 0 4^^tt 
T*»6*A-»6 0 0 0ft*»U £«#6 0 0 4ffl« 
ffi (SMffi) Srffi7«t7tCx-U>^tt7 0 0 
ft»tTV»**«. *A-#6 0 0 0RZ/->-'J>7 r «7 0 
0 0*«omtT*»6. ^c««6 0 0 45r^ttTfcfi 
K ^©^"&, SI4 0 10, *A-«6 0 0 ORZfis 

—u >^M7 o o OT»i«*nTi»53siit:ai;*3Ss* 

#©aA0^^1t^>. -E-LTH9I22ISg&X^ttSI (1 0 
-2To r rWT) CU 3fe««©AoTU5*»tCttA 

[0 17 4] (HJS0U3) **lt«lTtt. *389itJBl» 
T*JS0H 2 t « J^®© E L x -r 7. Zf VI «f^8 L 
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jtwconT. 07 (a) . 7 (b) tm^xnmt 
06 (a) . 6 (b) tmc&mD*<D\mc&ft 

[0 1 7 5] 0 7 (A) tt#J!iS0iJ©ELx-i'X7'l/-f 
©±E0T&D. 07 (A) SrA-A'TWWL/fcWrffiH 
£0 7 (B) tC^T. 

[0 1 7 6] *SS^2IC^-3T. ELSt^WSEfcHo 
T/t-y 3 >K6 0 0 3 3;T£Jgfirf -5. 

[0 17 7] ^SC. EL*?*fll5J:5Cl/T**» 
6 0 04£!8:tt3. d©3t«W6 0 0 41J. #A*-#6 

#6 0 0 4<hL-T«. PVC (# 'J tZiJV-^ d 7-f 
H) . xtf*5/»». ->>J3->»B, PVB (#'Jh* 

h) €ffl^-5^i^t?^-5. ;i©3te*#6 0 0 4©ftgB 

v sun. 

[0 17 8] £*#6 0 0 4©4»C^^— y--£ 

*»6tt*att«ntL. y- smzwrnvtz^tz 
[0179] x^— y- zmtftzms. /t-y->^--> 3 

>M6 0 0 3«X^— y- fcZMfQ-rZZttfT'ZZ. 
/l7v^-->3>K<t«SiJ(C. **~y— EE*» 

[0 18 0] AA*-«6 0 0 0iLTH #77 

«, 7^S-»>A«. Xx>U7.«, FRP (Fibe 
rglass-Reinforced Plastic 
s) PVF WUfz^M^h') 7>f)k£w 

;U7-f^A*ffiH*ZlijJtT*«. ft*, 3£*#6 0 0 
x 4tLTPVB^EVA*fflWf^ Sc+ym©7)P 

[0 18 1] {IU EL5tfp*»&©«ft2Fffl (3tO»» 
*l"l) ICioTte. 7JA'-#6 0 0 OjW&fcttfttfT* 

[0 18 2]&C. *»»6 0 0 4S:ffl^T*/X-«6 
0 0 0 6 0 0 4 ©<ll® (SMS) 

Srfi5«t-5»C7U-Atf 6 0 0 1 £®0fttt5. 71/- 

a«6 0 0 in->-«j>^« (&»si£L-asarf-5) 

6 0 0 2f~<fcoT&#$ti6. COii. ->-'J>?tt 
6 0 0 2<LLTte. 3fcBHfctttfB£flHr»*©>Wfr i; LV> 
*«, ELJP©BJ»tt3Wft«tfjfi»fl:ttiii|g*ffl«,>Tfcfi 

ft*. ->-'J >y^6 0 0 2«T#Sfe*W*»^K 

•J >^#6 0 0 2©raiC^jttS"J^^J!)nLT*oTfc& 
I*. 

[0 18 3] ffig|4 0 1 6ti->-U>i/*t6 0 0 

2 tS«4 0 1 0iOiP»1$IotFPC4 0 1 7C« 



«ttictt«sti*. ^cT«ia^4 0 1 6 1:0^ 

TSJlJULfc**. te©EIS4 014 a. 4014 b. 40 
1 5fcf^fillrLT->-'J>^6 0 0 2£S*g4 0 1 0 
<h©ltP B , ]£iIoTFPC4 0 1 7K«S«H;fttt$n 
■5. 

[0184] ua^mmmx'it, & o o 4 

T*6*A-tf6 0 0 0*»#U 3t«tf6 0 0 4CDiM 
fi (SM®) S:ffi5ck^iC7U-A«6 0 0 1 
ttT^-Stf. 7J/\*-&6 0 0 0Rtf7U-A#6 0 0 1 
*«0WtT*>6. **#6 0 0 4*RttTt>Alr». £ 
©<££. S1S4 0 1 0 . t> A-*f 6 0 0 0 Rtf 7 U-A 
#6 0 0 lT-^$tlT^-5SKIlcai;^3t«tf©ffiA 
0£Rtt-5. ^-UTlttiaffi»*«a«» (1 0"2To r 
rOT) CU **»OA-3TH4*»lCtt^P*ftL 
T^e», 2^©ft©faEE££B&©4'©5ai«l:9 i &ii5<l> 

[0185] (Higflf|4) HiLTELT^ 771/1" K* 
^SB*»OS6C»«!Q:»rffi«liS*H8tsr. 0 8 
IC*^T. 1S3 5 0 1 ±(C^t7bnfcX-r y?>?m 
TFT 3 5 0 2ttii»0#ft£ffl^T^f£$*;tn7 Cj t' 

O©TFTatflH«J3ftfc*|jfti&0, *7®»t{iI£<£M 
-r*it*«-p*4t^5WAS***-5. ft*. *5WMIT 

T"bttb&V»U MJ 7;py- h«»lfi**nBU:©y- 

TfclbSH. 
[0186] ifc. tltefflT F T 3 5 0 4 li&*D©7i?£ 
JIHTM^ntnfr^^TFTiffflU?,. #H 
^0i|TH->>y;i/y-h«iii:LT^-5. ft*. 

**)I>S!TFT£m>Tt>&fc>ftK t^ifflTFT3 5 
04OHH>fi|3 lttE«3 6lC±oT. X-f-y^ 
>^fflTFT3 5 0 2OKK >IB^3 5t. ELfKft 
fflTFTOy-h««3 7iK««WlC»ttStlT^ 
5. 

[0 18 7] Sfc. ELKl(jfflTFT3 5 0 3\t'£%HD 

ELB»fflTFT©y-h«ffi3 7ttE»3 6fc«to 
T, X-f 7f>yfflTFT3 5 0 2 © K U-f >E^3 5 
i. fiiJ8TFT3 5 0 4©HK>ffiS3 1 t\zM^. 

[0 18 8] ELBftfflTFTttELSR^San*** 

*, ^lC«tS^b^*-v h*i-U7lc«tS^fcfflfeEfett 
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&0\ZL D D««*Rtt**5EW©«fitt«»TWj»T? 

[0 18 9] *£!M!lTttELBlW8TFT3 5 

0 3£v>^)l>y-h#iiiT0*LT^3#. *g&©T 

«fc -5 *fl:»* i L xmwc * -5 . 
[0 19 0] HK>884 0tt«8g#«&ISl (« 

8i«) 3 5 o 6icig^$n, *c-so«ffijJ»lnA5n 

[0 19 1] X-i y^>ifmTFT3 5 0 2. ELfEft 
fflTFT3 5 0 32tttf8£fflTFT3 5 0 4©±»CteSt 
lAr>^->3 >K4 1 jWBWtSn. -e©±lc8flg*e 
^Tfc*¥«fl:Bl4 2*t»jSSft.5. TOfcK4 2^ 
ffl UTT F T IC<k ^gg^TOt-r S £ t lJ##(C«g 

[0 19 2] 4 3l££fitt©ffi»*tl!tT&«H 

mm® (CO*^EL*?0|!Hi) T$>9. ELKftffl 
TFT3503OKK >«*fc*«ttKttttS*l*. 

a^mffi4 3tbTtt7;i/3n^A^K. ms&mz 

igtbTfc&K 

[0193] tmm w*L<umm) xb&s 

ttfcA>*4 4a. 4 4bCJ:0»|«Snfc* (HsStKffi 
STS) OfC*3tJi4S*»»l«*n5. ult 
tt-ML*B«LTlf»a;W R (*) . G (ft) . 
B (#) ©«St»*Ufc«eJHfeffO»»tT'bAV». 

77xzU>frk> (PPV) Jt?'JtZ)WM 
(PVK) #'J7JM-U>*&&&«*tf&tt 

s. 

[0194] PPVXWHEHmtUTttll* 
fcffl©<b©*«*4*f. 0SA« TH. Shenk.H. Becker, O.Ge 
lsen,E.Kluge,W.Kreuder,and H.Spreitzer, "Polymers 
forLighl Emitting Diodes" .Euro Display, Proceeding 
s, 1999, p. 33-37J ^ft&W 1 0-9 2 5 7 6 4ftfRCE 

[0 19 5] ftflEttlCt*3tBtLTtt. 



*;l'7xnU>*ffllr»ntffit». B£JPte3 0~ 1 5 0 n 
m ($?£b<(i4 0~1 0 0 nm) t?M,i&l\ 

[0 19 6] fib, $LkQm*f&tM±LTm**Z.£ 
©T#S*«ELtm©-«T*oT. ZtllzmfeTZ 

AB*S*lca*^to*TEL)i (SB3fcfttf*-©fctt© 
+ *'J7©»tt£fTfe-&-5fc«>©JB> £^eJcTft{£& 

[0 19 7] *£ttWTtt#'J-7-Jg*m€:5e 

&fca*«©£**m£m>4££t>nJflBT**. dtl 

[0 19 8] *HJg09Ttt^3t)i4 5©±JCPEDOT 
(jHUft7i» SftttPAni (#U7^U» T 
ft*]E3LaAJi4 6*Rtt3t«JMia©ELJitLTl» 
5. -tl/T, E?iaA»4 6©±fctta9!*MU!lT&* 
»«4 7#tttt5ft*. *#?SS0H©i§£, %7tS4 5T 
£rt3tifc3tt2-kMffCAd*?T (TFT©±^fcifiJ^ 

Ct39»T#**t. »*Ht©«^B3fcJl*iE?LttAJi*» 
lSUfcft-C#tic-t5fc». ?II6*l80fiaTJ«BlT** 
*>©*<»£ U». 

[0 19 9] »«4 7*T»J«atlfc«rjATEL*^3 
5 0 5#5£fiTf 3. iuWiEL*? 3 5 0 5 

tt, H*«& (l&ff) 4 3 . ?SftJf 4 5 . jEKitAM 4 

6&^na4 7T^B£^nfc3>T>-tJ-srjfr. bus 

ff4 3ttH*©iiacSK-aS-frT^5fc». SiS± 
[0 2 0 0] £fc*5Wfc«Ttt. R«4 7©±fcSSfc 

^©Bwti. fta&ELftr&fcSff 

TSCtT^t). *«EL*m©8fl:fc«fc4*fl;*KK 
W«EL«fr*»6©K*X*»A*«ftt©H 

[0 2 0 1] £J(±©«t5t*^©ELT-<X^U'ftt 
H8©«t534*ii©H3|iA»&tt41i5Ra**rb. ^"7S 
g5t<l©+^tCiSVi7.'f 7f>yfflTFTt, 
U7aAt5*^ELB»fflTFTt*«-r4. fif^T. 

[0 2 0 2] (*Jg^5) **iS0ilTtt. ^JS^4IC^ 
lxfcB*8lClilf>T. ELff35 05 ©«jg€:Se^ 



(22) 
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fc. H8©«liBtfttt*^ttEL«^0»»tELBft 
fliTFT£ttT*5®T. ^©ffiORWttfaTSIlt 

[0 2 0 3] H9C*lr»T. ELB1SETFT3 5 0 3 
tt£tt©£&£ffl^T^j££ftfcp^*;i^TFT£ 

[0204] mmmm (mm) sotb 

[0 2 0 5] ^LT. KttKTft«A>^ 5 la. 5 1b 
a*»J*Sft]fc£. *«»#CJ:t)#U 
JPT&£f£ftS5 2#jej5££*l-3 0 ^©±IC«*U^A 
T-b^UT-feh^-h (acacKiSgJtli) T£ 
5«^£AJ15 3. 7^5=«>A££-Cfcsaa5 4a» 

tLTbmmtZ. £3LTEL«*3 7 0 1#»J«S 

n-s. 

[0 2 0 6] MIKMCDV^. »Jfli5 2T56£LfcJK 
tt. £$T*Sn*J:3KTFT!&«»l«Sftfcafi03Sr 

[0 2 0 7] (Hffi«sj6) **««Ttt. B3tr^Lfe 
0880 1 ttftfc Sfifji©®^ t l tcm^om \Z r> w T . 
Ei o (a) ~ (o sfflkJTiusts. *£a 

«fc*HT. 3 8 0 1tt7-fyf>^fflTFT3 8 0 3 
©y-he$ (y-h«#*©-») . 38 02tt;W 
7f>^fflTFT3 8 0 3©V-*Ea (7-Xffl*a 
©-SB) . 3 8 0 4ttELKftfflTFT. 3 8 0 5tti8 
SfflTFT, 3 8 0 6ttEL3(PP, 3 8 0 7 tt«iEttiSS 
«. 3 8 0 8«3>T>-y-<h-f3. 
[0 2 0 8)010 (A) tt, =O0H*|BT««(«ie 

^3 8 o 7 z&mtLrcmsomn&z. BP*,, -oo 
B««t«sft«g«3 8 o 7 *+totzmtmttt**nz 

[0 2 0 9] Sfc, 010 (B) tt. WK£*3 8 0 
8 *y- hffig! 3 8 0 1 t¥'tf\zmtftz®£<DMr$> 
-5. 010 (B) TttMMM6«3 8 0 8£y- 

KE&3 8 0 1 £*«a&&&HJ:5KK»tJfc«ifi£fco 

*&, «jg«|&$|3 8 0 8iy-hffiiS3 8 0 1 irTIf 

[0 2 10] 010 (C) tt. 01 0 (B) ©« 

a&nac«aaaa3 8 0 8«y-Mea3 8o it 

WKStt. SetZ. HO®B*&*naaa38 0 8 
**&fca^ifc*J:3fc»aT*j&fc:tta#*S. 



*fc. ttffftteit 3 8 0 8 « y- 3 8 0 1 OV»f 

[0 2 11] mfaW7) 03. 01 OTttELIKIdffl 
TFTOy-h«ffiC*»A»4«£ES«J*-rs&«6IC3> 

-SdifeBl^T^-g). ELIilTFTtLTffll^n 

ftusTFT««. y-hieaR*^LTy-h«fi 

lcMfc*J:3l;:«ttSftfcLDDa*S*LT^** 

c©«*o^-3fc««ctt-ttwiwy-h**ti* 

[0 2 12] ±Ey 
-h«atLDDa«t*««a0^ofcffia«C«toT* 

[0213] mmm 8 > **»«t«, #819© e l 

U RW*«*KT*fc*K. SgSj0?§IC|»LTtt«* 
ifflTFTKOHTtt. X-f7f>^fflTFTJfcttE 

nftfflTF Tofpa^a«av)Tfwr«ii&Anvtt 

[0214] $r. 011 (a) \z*.?&o\z, rmm 
(B««r> ftaffic»»tfca«5 o i tffla-ra. * 

©SfcKflsiBas 200 nm*©siigM2i*K£e 
aii/ra^*. £©«*. te&itfiyz&mz&tzjj 

OgmaSSrl 0~2 5wt %iUT*J< tfiH. 

[0 2 15] *»CS«5 0 1©±I:4 5nm©f$(!)7 
t;|/77X->U3>i5 0 2 eft&0&RaT»&T 

<. (aaa^a^a^^ 
tf) 7?*ntfAt». 2&(c#AK'>U3>yj^v=9A 

[0 2 16] CC^6B11 (C) *TOiatt*»W 
^(C±4^B8¥1 0 -2 4 7 7 3 5^&«*££fc5ia 
f*Ct*»T**. I^iiffiT'ttN i^®7C^S:®j«tL 

Tav»fc*»aao«ftfl3!FttK:af *tta*a*bT 

[0 2 17] ST. MPSC5 0 3 a. 5 0 3 b£=rf * 
&HK5 0 4 *SliS^T'tt 1 5 0 nmJfCD 

«flS£»«*ffl^3. ^UT, «SK5 0 4O±tC7t 

>3-haic«t»)=yyjp (nd *^wr*a <ni 



(23) 
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[0 2 18] 11 1 (B) IC^TJ:3{C. *%\t 

»H««t»T5 7 or 1 4P#raco*D^«ia€3)nx.. 7*^ 

(WT. Ni»llP««i^5) 5 0 6 a. 5 
L . i o TM^ciSS«ljiT3a 6# U -> 'J 

[0 2i9] an (o cstj:5k. &nm 

5O4$-^0Sf7X5'<!:UTl 5 8MCSIT37C?fi (» 
$L<tt>J» £N i^JJD^«5 0 6a. 5 0 6blC^JP 
T£. £5t,TR»»iy>*t*lDS*lfc«H* OUT. 
U>»10«Witt»'5) 5 0 8a. 5 0 8MfimtifetlZ. 
[0 2 2 0] 011 (C) (C^-TiplC. 

HH^+-e6 o oti 2mii0inmm*ta*.z. :® 
«waaKj:*)#u->'j3»R5 o 7+(c#aE-rsN i « 

^«5 0 8a. 5 0 8bKM«a;ftTU*3. Ctltt'J> 

ic«t^^«7cm (*mi&mT'\tu i ) 0y-y^u>^ 
[0221] coiac^ojRUi/'javais 0 

Bt«Ni0ft&t*S IMS (||q)!^>M) Ck 
*JBfc«T*fc< ifc2x l 0'7atoms/cni3(c^TlS^ 

::©8flE$Tfc»SftS£TFT4»ttfctt«S* 

»m& (2X1 0<7 a tois/cm3OT) T*-5<i:#A?.n 
[0 2 2 2] C5LTlMg*m>TlMMfc*ft. fio. 

ft»s*i/t#«j->U3>iis o 9 *©a, 

C©#yj'»j3>gt5 0 9©*.ftffll»fc»ttH5 1 0~ 
5 1 3*/^-n>^iaiC«tO»lsacf *. *fc. £© 
«?, &©A*-->7*lC:43^TV77£fc>i+£fT3£0 

AV». (HI 1 (D) ) 

[0 2 2 3] 011 (E) Iw^TiplC. 5 0 n 

mJloSMMMfc -> U 3 >K* :/ 5 X"7 C V D lc J: 9 » 
JfcU -5-©±T8Mt#ffl§v«PT9 5 0*C lP$F B l0ttJ^M 

[0 2 2 4] c0f»iK{txa-e«gtt»<j:±seg{te{b 

xy3>Ki05?ffiTS^itfTL-, »15nmJ*0jfl 

y -> y 3 ymwmt $ nris 3 o n mmowtit -> y 3 > 

IW*tfSn4. WS, 3 0 nmff0Kft->yn>Ki 
5 0 nmJP®SflflMfc>'y a 3 ftT£S 8 0 



15 1 0-5 1 3®«Wtt£©#MMfelSCJ:-3T3 0 

[0 2 2 5] 012 (A) KS"TJ:3IC. 

hT77 5 15a. 51 5 b*»i«U y-Mft*R5 
1 4*#LTpfflfctt4T***ett7C* (BIT. pST 

tt. ftaflSilctti 3*KflW45c*. ASWlctt#n> 

*JH«-yiatt»3) 14TFT0L*HI*JE*H» 
■f-5fci60iaT'£3. 
[0 2 2 6] fcfc. *H««mi$>#7> (B 2 H 6 ) * 

n>&mta?&. *JM. R«a*Sfr3'f:*>-f >7*7 

>f— >3>ji*fflntt)&K coiaicio 1 x 1 

0l5~i x 1 Ol8atoms/cni3 (f^SWtC«5x 1 0'6~ 
5X 1 Ol7atoms/cn)3) 0ifgT^D >Sr^t?^F*6^M 
*5 1 6. 5 1 7**»jS£ft-5. 
[0 2 2 7] Jfcfc, 012 (B) E*TJ:5K. 
hV77 5 19a. 5 1 9b*»l«U y-M6(H|5 1 

Ttt. ftSWKtel 5ttl;:Jjrr*7C*. ASWIC«'J> 

*77^r> (PH 3 ) *R«»«L&t»T^5XvBfi 
LfcT^XvK-fcT^ftfcfflU, U>*i X 1 0 ISat 
oms/cmSoigaX'^jD-r-S. #JH. Slttfe^fT^-f* 

[0 2 2 8] C0l8lcJ:9»|BfcSft*nS3Ftttt»« 
5 2 0tCtt, nS!^tt«S***2 x 1 0'6~5X 1 0'9 
atoms/coi3 (ft^tfjicte 5 X 1 0 > 7 ~ 5 X 1 0 18atoms/c 
m 3 ) 0««T*SnsJ:5Ch*-X«*«»-r*. 
[0 2 2 9] ^ic. 012 (C) ir^fJ:9ir, ^Ja$ 
tlfz n ffl^»E«7E*Rr; p S^^7C^©ffitt{kiaS: 

K5 1 4#KttSnT(r>*0T«}!»jPftav»fc77-* 
X7=-;PfflS*«ff*LV». Sfe. 012 (A) 018 

[0 2 3 0] ^ttMoa^CttHMttOK^ISWbjV 
5X*ffllr»T^*OT. ffittfclS* 8 0 0*C lB#f B l0 

[0 2 3 1] COXaiCtO na7tmfll«5 2 O0S8 
S. IP*-. nffl^tt««»«S 2 0©«Hfc#S-r*nS! 
^tt«?c**aaoL,T^ftV»fB« (012 (A) ©18 
T**StlfcpfiT»»W) i©«^SI5 (S^SE) ^ 
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[0 2 3 2] 2 0 0~4 0 0nmiP©^m^5:^ 

(£U A^-->^LTy-h«S5 2 2-5 2 5^)g 
J5fcT4. i©y-h««5 2 2~5 2 5©*Hiir«toT 
& T F T *Jl/fi0;g £ -5 . 

[0 2 3 3] y-h*fftt*JBO»««T»l«L 

(Ta) . (Ti) . ^'J^t> (Mo) . 

yxx> (W) . (Cr) . ->'Jn> (Si) * 

(f^SWlCliMo-W^. Mo-Ta^) . $ 

tz\mm7tm<D-> i )4M m {K%mz\t?>>fXT> 

[0 2 34] *Hig{BlTtt. 5 0 nmfPOgft;* >^7. 
x> (WN) Rt, 3 5 OnmJPW^>yXx> (W) 

n«filr». 7/ty^^tLT*t/> (X 
e) . (Ne) ^©^»tt^X^*JnTStf6* 

[0 2 3 5] Sfc^CDB^ y-h**5 2 3ttnffl5Ft8 
tt£*5 2 0O-a5ty-M«*R5 1 4£tfLTa& 

o it LD Drifts. £*S. y-hmS5 2 4 
a. 5 2 4bttWBTttrt>lc^5jii, 

[0 2 3 6] *C. HI. 3 (A) Cwt\k3C. y-h 
«&5 2 2~5 2 5SrTX57iUTeSS-&WlCnS^ 
*5^7c^ (*HSS0ilT«'J» fcaanT*. :pLTf 
fifi * *l* 7M4b(IMt 5 2 6-5 3 SlCttnStiFfMMMt 
5 2 0O1/2-1/10 (ttgMKtil/3- 1/ 
4) 0«ftTU>3J»*»*n<5«t5CW»-r*. 
Ktt, 1 X 1 0 16~ 5 X 1 0 18atoms/cm3 (jftSWlctt 
3 X 1 0 3 X 1 0 18atoms/cni3) OJggjJW $ b 

[0 2 3 7]#£. HI 3 (B) ic^fi^ir. f-V 
«@^5:a-5^-Cl/vXhTXi7 5 3 4a~5 3 4d£Jg 
BfcU nS*M#)7c3t (*HSS«S1T«'J » Sri&JtaLT 
i^SSIC 'J >£^tr**6«j®J£ 5 3 5-5 3 9 £fl£fi£T 
3. ICTfc7*^7>f> (PH 3 ) €rffl^fc-r^->K 
-^ttTfftV U >©iigti 1 X 1 0 20- 1 

X 1 O21 a toms/cm3 (f^*WtCtt2x 1 O20~5x 1 0 
21 atoms/coi3> iftSJ^icfsW-f -5. 

[0 2 3 8] CffllilCioTn^tMfTFTfflV 



^>yfflTFTtt. HI 3 (A) ©ISTJBJSLfcni! 

^fm<^mf$.5 2 8-5 3 1 o-aws-s. zwj&zntz 

[0 2 3 9] ^IC, HI 3 (C) \Z7fi?&0\Z. UvT. 
hTX£5 3 4a~5 3 4 d£R££U §ffcfcU5?;i|» 
■7X2 5 4 2£»fifc-f4. -tLT. pSPFttttS* (* 

aftIS5 4 0, 5 4 1, 5 4 3. 5 4 4 £JgBTfS. 
dCTttv#7> (B 2 H 6 ) *ffll»fc-f*>H-yftC 
<fcD 3 X 1 O20~3 x l 0 21 a ioms/cm3 (ft«Wlc(i5 
x l O20~i x 1 0 21 a toms/cni3y) mgtUZ>£?lZ# 

[0 2 4 0] 7tGtt<Htt 5 4 0 . 5 4 1. 5 4 

3. 5 44\Z\t$t\Z 1 X l O20~i x l 0 21atoms/coi3 

n>tt*0*fc<£fc3««±©^T*ft$*V5. ■€• 
©£#. ^&^i££ttT^fcnS!©*«&®«te§££K 

[0 2 4 1] *AlZ> HI 3 (D) II^T.t^i;. l^T. 
h^X^5 4 2£|ifc*Lfc&. jglMMt6tHlt5 4 6« 
Mt4. SBllBMtt»Bl5 4 6tLT»S. Si?s££fr 

SfflnniiSVi. &JP«4 0 0nm~l. 5 mid 

t-rn«s^. *nsfi0<iT«. 2 o o nmrnogitmit 

&mm<DMz8 0 0 nmJP0£fl;3*£&llJiL£«iii 

[0242] ^©&. zn?ti(Dmm-T:mm$tifznM 
^icijuT^^ffl^*. 5 5 or. 4mr>nv>&Mw 

[0 2 4 3] SSK, 3-1 0 0%©*3!f£-£trf?ffla 
3 0 0-4 5 CCT1-1 2 ^©gi&SSfr^ 

*s?f{t©ffl©¥©:<i:LT, T'^XTTK^ft; (zfyXviz 

[0 244] f«t*5. 1 ff mtfilUt 546 

*»l«r*l«KA*lT'bAH. ip-fe. 2 0 0 nmJP©^ 

ffiK -e-oaTra»)8oonmjpoBMka*fli*»)«L 

[0 2 4 5] HI 4 (A) IC*1-J:5IC. 

mt&mm 5 4 6 5 1 a \zn lt?>? 

2 h*-)ls£Ml$.L, 7-XES5 4 7-5 5 Oi. K 
K 5 5 1-5 5 3 *^Jggll 
T»i^O*a*, Til^lOOnm, T\^ti7)V 
5^Al$3 0 0nm. Till5 0nm^7? 

j*T*«»i«Lfc3ii«iio«iiBBttr*. to*, fa® 
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[0 2 4 6] *IC. 5 0~5 0 0nm (^SWI*«2 0 
0~3 0 0 nm) <Z)JP£T^ 1 Kv ->^—>3 >S5 5 

5 4<hLT3 0 0 nmJP©g{bitft;->'J 3 >K*m> 

[0 2 4 7] no*. afla»ft->'j3>ito»«{c*st 
i a murk 5 4 6 fcft«an. 5 

Z\tT\ Sll^y^— >3>K5 5 4onm*«8c#a 

n*. *niH»t, mimiMgi5 4 6i:«ta$n 

{tr4 4. 
[0 2 4 8] JfcK. 014 (B) IC^-fJ^IC. *tltt 

■«>6a:«9i2iimeMi5 5 5*»*r*. wtsfctn 

fcl/ttM*'M5F. TjMJJk BCB K>'/->£o 

7x» kk. m2mmm 

BkS&S 5 5ttTFT#»l«r*ftaS*¥fflfcraiM?a* 

[0 2 4 9] £2MIR!£ftR5 5 5. SBl/tyS" 
'C— >3>I5 5 4fcFl"f >B*5 5 3ICjtr43> 
F*-***!*^. B*«tt (MS) 5 5 6*»j« 
r*. **«HTtt*fl;-r >v7A • XX ( I TO) K 
£1 1 0 nmOJPSICj&fifcU /^-r>^$froTi 
m«ffit-TS. $&. Kft-f >v^AJC2~2 0%®& 
ffcE® (ZnO) tfi^UfcaW»mil*ffl^Tt>A 
K COH*mtt**ELJ|ff 2 0 3 0DMa£&S. 

[0250] *c. mm^tsmmm (*nmmx'\m 

fl3t*I!t> *5OOnm0JP;£lC»j£U HiS§«ffi5 5 

6 carer «£■ ten asejpft isTg 3 n Mfeiui 5 

5 7*»(fcr*. ■□a«»tfT«K. 7x-;/ hx-y? 

> ^tt zm «r> « n t t&act— /x-»tteflfi tr * 

5. 

[0 2 5 1] *C, ELS5 5 8Rtf|g& (MgAgt 
S) 5 5 9$, J*a**tt*flV»T***ttL&t»-tfi 
«t#fiW*. &*, EL15 5 8©MJ¥te8 0 0~2 0 
Onm (HSWCtel 00-12 Onm) , &S5 5 9 
£>Jf$(il 8 0~3 0 0 nm (ASWlCtt2 0 0~2 5 
Onm) fftUi&^. 

[0252] zoiSTtt, ^fiicwisr-sa*. ®e 

letter 3B*R *fiK*fJSr LTflR* E 

L»Rtfflt«*»jsr*. fit. ELitt»*c»r* 

ELl*»riEr40*«ff*LK 
[0 2 5 3] EPS. *r*6K:»«r*«*ttrt*£T 



■rvxifft-fey FU *©-7*ir«:fflHT*6383fce!> 
ELlR*a*?WC»)«r4. 

H3§£W£:£TirfVX7£-fe-y hU -t©-7X**ffl 

«ic#fiic»i£:r*H*ei^*±T»rv^^t-fey f 

.L. *©7X?*m»TW6»3te©ELJB«;iIR«l::JB 
P£r5. ft*5. ;L:iT«£T&fc47X7£fflU4J:7 

k s&. £H*fcEL«£»j«ra£TJia»*«&r 
Kfflsr*;i£jWf*u>. 

[0 2 5 4] EL»5 5 8 iLTtt4i»Ottft* 

#*r*i*«MJ»*ffln*oAtjf*Li,». fiajA«I7L 
aAS, iE?Lft£ff. »3fcJiRtflre&AJiTfc*4Ji 
«jfi*ELltmtfAK *&. **««T?ttEL* 
?2 0 3©li«tUTMgAg*fftffll»/t«**r 

[0 2 5 5] ««««5 6 0tl/Ttt7^5-»> 

A*±)«»i:r**«BI*ffl^ntfAt». «S*H5 6 
0ttEL»ftlfl8«*»/«Lfcl&£ttftfc47X*£ffl 
HT*2lK*ffiT»fifcr*ltfAK ELff&Zflft 

LfcaT*«»» u&ir»Ta«wic»i«r * - 

[0 2 5 6] ft&C, SflSi*irr&*JS2/tyS"<- 
•> 3 >K 561^300 nmOJPSKJBlftr*. 

«ffiam@5 6 o **el 6 «air saw* 

*fcr#. £<3l;:fg2/Wv^-->3>BI5 6 l£fl*fi£ 
LT*5<^i:T, EL*^2 0 30<Mitt«:S&t:K«& 
4££#T#4. 

[0 2 5 7] ^e»LTiai4 (C) fc*T £5tt*NBa> 
7Jf-f 7V h U 7XS©E Lr-f X7"l"f^«t 
*. 2 0 lfltX-f 7f>yfflTFT, 2 0 2#ELB» 
fflTFT, 2 0 4*tK»0BSffln^-lr*^aiTFT. 2 
0 5d»Kft0ISfflp^ir*^aTFTT*4. 

[0258] ua, mmz\t, mi 4 (o stssbsl 

it 6. a 6 fctt«Wi3ft&lr> «fc 3 lC«fBttO»H«« 
7-<;i/A (75*-H7^;PA. SR*M»«fl:»B7-f^ 

9%Xny!r-V>9 (ItA) r*ct*f»*Lt». 
[0 2 5 9] (*Sg{?iJ 9 ) *HilfiSJ-p«. 0 1 Lit 

r*. HI 5C*55WTffll»6tl*y-Xffl^«e»H. 
ISO-«ft|SI»HT*r. 
[0 2 6 0] v7hl/yX?8 0 1 . (A) 8 0 

2, (B) 8 0 3. *i0JC^r«tp tcESatlT 

^4. t£&*nfamx-\t. l»077f (A) 8 0 2 <t 
lfi©77f (B) 8 0 3#. 4*OV-XflH»«S_ 
a~S_dl;MLW5. *fc**««Tttfll^39«* 
r4«Eog"lio<i£^^^u^;u->7 h*stt^*^ 
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[0 2 6 1] jDy^CLK. CLK©«tt*«E<E 

&frt>is7 M/yX^8 0 1 ICATjStl*. 
SArtSn^xv^x-^ft^VDteSI^LfcESi 
*>^7^ (A) 8 0 2ICA7j£n£. 7>yWtS_ 
LAT, S_LAT©tttt**E<ELfcfflM»S_LATb 
tt-t-tnetlHCwLfcEII^S^y^ (B) 8 0 3ICA 

[0 2 6 2] yyf- (A) 8 0 2 OttU'flt&K?^ 
T. y-X«fSSL i n e_afc»#r4 5v^ 

(A) 8 0 2©-«8 0 4*WCioTKWr«. 9? 
5 1 (A) 8 0 2©-gK8 0 4IJ20©^D7^ F-f >A 
—9 1 2 O©^ >A-? £ *T 

[0 2 6 3] 7?^ (A) 8 0 2©-gB8 0 4©±®0 
£0 1 6 K^T. 8 3 1a. 831 bte-£-*l-?ft, yy 
f~ (A) 8 0 2©-g&8 0 4#:£T-2>'f >A-:*©lO 
S*Jdcf*TFT©igttJlT*D. 8 3 6W*M , Wt- 

*© i ^^^-r-sT f T©#a©y- h^s-e^s. 

$£8 3 2 a. 8 3 2 btt*tt-?n. (A) 8 0 

2 ©-SB 8 0 4 5 lt3©-f 
STFTCfcttHT&O. 8 37a. 8 3 7b«ffittl 
8 3 2 a. 8 3 2 b JtiZZftZtimiitltz?- hMW, 

htt&8 3 7 a. 8 3 7 bfiS^WIC 

[0 2 6 4] 8 3 3 a. 8 3 3 b tt-tft-ftl. yyf- 
(A) 8 0 2©-g»8 OI&GTZirnyZ H^f> A- 

3 a±JC«y-h«®8 3 8 a. 8 3 8 b#&tt?»ftT 
*50. ^^y-HKiStftoT^*. Sfc&ttJI8 3 

3 b±IC«y-hmffi8 3 8 b. 8 3 9*«tttt&ftT*J 

[0 2 6 5] 8 3 4 a. 8 3 4 b tt-ttt-fft. yy=f- 
(A) 8 0 2©-gB8 0 4tfGT%h? 10©?D-y? 

>A*-^^fSrSTFT©gttlTS.^>. 
8 3 4 a±JC«y-^mS8 3 9. 8 4 0#Ktt<=>ftT 
430. ?7)l>y-bm&tti.?TKZ. £fc«ft«8 3 

4 b±lCtey-hS<S8 4 0. 8 4 1 jWKttSnTiJ 

[0 2 6 6] (XlftllO) *J8flOELr-<^^W 

fc*S6T£-5. fiU SS©«l«SEL#^tt#^(ClSft 
*EE*»*lr>fc». *©J:5fcBIMUElClW.3*ItE# 
tt**T*TFT*JBlr>£W-*Ui£ 
[0 2 6 7] Sfctt. tt*tt££&CHHlBE©&V>ft 

[0 2 6 8] St. **SS0<l©«E£(i. 3Wg0U~9© 



5. 

[0 2 6 9] (ftffiffll 1) *56MC*Sl»T. ELlt 

GmVimtA 1 q 3 (h'JX-8-+y U7-f 
S-^A) . TPD <MJ7x=JP7 5 >!!•*> ^£ 

LT. ff*fi3j?U"7-Jfi©*K3M*»f6n4. ttSWK 
«. PPV (#U7iZl/>k--|/» . PVK (#U 

[0 2 7 0] #Uv-£ ffiMMtt. 3.tf 

7*ft. f^'OXS, Epjgijfc£fcttf>?vx-y hft 

[0 2 7 1] *fc*»W©EL7VA7U-f*qrT4E 
L«TC*V>T. *©EL***«tfTSELJia*. «^ 

I?L»3IJit **«©»», MA.tf?MMt©S iSfctt 
#AK©S i i- x C x £©|lha«¥8#T8ifi£LTt>Jl 

[0272] #&n*mmz\t£me> byy ymmm 

ttU *o#^H¥«^ftfi©S<!:^-r^^®lc*^T 
£»©ftffiifS&£ffi*firf£. *©fci&, ELSTOtttlr) 

[0 2 7 3] ££W&EL«KF-A>F (7*Gtt) * 
KtaU **ELl©363t©fi*Kfl:a*T , bfiV». F 
-A>htLT. DCM1. t<;H/7h\ *7*l/>, 
?V'J>6. TPB. *T^'J F>*#t*tlf&ftS. 

[0 2 7 4] (*JKfl 1 2 ) **Jfi«Ttt. *£91© E 
LT-f^H 1 (A) , (B) £fflt>T 
KWT*. 02 1 (A) 11, EL#?©»rtc*tlfcTF 
Ta«C*V»T. EL*^©ttASTfT-afc««t*r 
±®0T<&*. jiMlTjRSttfc 6 8 0 1 uy-xmti 
UklslK. 6 8 0 2 a \tmZ'&&m?- hffllMHRftB 
K. 6 8 0 2 bttil|jSffly-h«^*BftlSIB. 68 0 
3ttH*»T»*. Sfc. 6 8 04tt*/X-«. 68 0 
5 tt^ 1 ->-;W. 6 8 0 6 itm 2 ->-;i4tT'& 0 . 
1 ->-JM*6 8 0 5Tffl^nfcrtfl9©AA-«tTFT 
StS£©niCtt***t6 8 0 7 (1212 1 (B) #1) *t 

[0 2 7 5] &t>. 6 8 0 8tty-XflreMMBB6 
8 0 1. h<S^Hffift@K 6 8 0 2 a. 

hA9MBMl§IIS6 8 0 2 bS^a^Si56 8 

o 3KAaan*«**ear*fc»©tt«fi«T* 

0. 5t»«»t©»««^t**FPC (7k*->^* 
7*y>MJ--+yh) 6 809*^ff*llf^D7 



(27) 
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[0 2 7 6] ZZX\ 02 1 (A) £A-A' TSHWL/ 

tz®mzte%tzmwm$:m2 1 (B) i^t. 

0 2 1 (A) . (B) -ett@-©»fifcH-®»*§?£JB 

[0 2 7 7)^21 (B) lC*TJ:5lr, S«6 8 0 0 
±CtiiiSS6 8 0 3. 7-XfS^8ffiii0&6 8 0 1 
**»rtSttTfc0. B*»6 8 0 3ttEL*^K«n* 
««ft«fPT*fc»©TFT <«T. ELffilifflTFT 
t«r»3) 6 8 5 1 i-£<0FU-f >II*«»Ktttt3ftfc 

6 8 5 2 £&&«ft©nRCJ: QffftSftS. 
**««TttELe»fflTFT6 8 5 1 ftp?**^!! 
T FT 7-A«*MB»Btt6 8 0 ltt 
nft*JHTFT6 8 5 3 ipf tWIT F T 6 8 
5 4&*«tfttCfi*&fc-&fcCMOS@tt£fflfrvrj* 

[0 2 7 8] #B«ttH*fia«DTK*5-7-f JU^ 
(R) 6 8 5 5. 13 7-7 4 )V9 (G) 6 8 5 6fttf# 
7-7<OW (B) (BStf) ftWl/tV-5. u^t 
1)7-°7<<)V9 (R) <!:tt#fi7t£aaiT<5?J7-7-C 

;i^t*o. *5-7^;^ (o »i»fijt*ttmr* 

*7-7-fJ^, *7-7-fM (B) {iWfeTtSrttai 
(R) 6 8 5 5tt*fe»3fc©H*K, fj^-yjn,? 

(o 6 8 5 6\m&%K<Dmm\z. 13 7-7 4 
(B) awfisytcMHRfcRitstt*. 

[0 2 7 9] cn50A7-7-fJ^SKtt&|60» 
ft*. «Att#fi563tOB**»6ttEL3lt^*»6jSfi3t 

stis) a*, co*fi3t*. *fi**ttair**5-7 
w iciir c t \z <t o ©fcfig t iri± $ -fr -5 z t a* 

[0 2 8 0] a*0*5-7-f^ftfflV>ftlr»« 
ifiTtt E L x ^ 7, 7 U-f ©*ato»5 gA L fc pJSftrt* E 
LSlPF0583tJiftaea*TU*lr>, f5rg©fgfe#'#S 
nftHffiii#g::D55. LfrL&^S, #HS£0!l©ck 
3K*5-7 4;i>*fttttt*C£TEL**Ktt1*J£© 
»*©3fcL:6>AStt^J:3K&S. fiP£. nfiB^6©3t 
KiOELa^tfftfiSttTUa^iSfcTJteftllK 

zttmrn-tzibz. 

[0 2 8 1] *5-7^;^ft«ttSS»iif4fi£* 

a*snx^**«, EL*?ttefi*jto«>oftfflt»T 

t»fc. £©«£. *fi3tfttttil-r4t:tt*SOjftfi«DJttft 
*<y hLT^fcfc©, ««©ffiTftffllr»TV»fc. 

*e*ftam-r«*7-7^ju^Ka-rfca&. » 

g©{£Tftia< «t o it z bWttto. 
[0 2 8 2] mmmme 8 5 2«s«9«rt« 
BJcsn. ELaH^oisatLTadi-r*. lists 



a 6 8 5 2<Dffit%iz\m®m6 8 5 7A<»fi&sn. se. 

KjSfeC363tr*363tB6 8 5 8. SfeKSytTSBft 
16 8 5 9#9&3tl«. fcfc. HSLfcuaqsiST* 

frfio563tS!i«Ktt6ntB*tti!ffift«im-r-5*5- 
7-r^d^tsnTn-5. 

[0 2 8 3] fgftS6 8 5 8.6 8 5 90tt»i 

LT*WW«ttT& < ftttftttftffl l»* £ £*»T* 
*. *fc. 5S3teJi£«"7?&<«^aAli, VHtiffll. 
iE7Uft i*S Sfc ttiETLS AS ft tt*^fc«fc WStf? 1 1 

[0 2 8 4] &8ftS©±l;:tiEL5$r?CD&&6 
8 6 0*»a3ttttft*f*»WlT"boT»l«*n*. d 
©BM6 8 6 0tt£T©H*K*aT*D. &i^E*l6 
8 0 8 ftUft l/TF P C 6 8 0 9 K««WK»ttStlT 

[0 2 8 5] 01 ->-;M*6 8 0 5ftx-f7^> 

*T»l£U * (HaHtl*) ftJMfLTfc/t 

-»6 8 0 4ftft50^t)-B-^o ^LT. TFT»«. * 
8 0 4K.J/0 1 y-JW6 8 0 5T-H£tt/tffi 
6 8 0 7ft*attAteCJ:0*«rr*. 
[0 2 8 6] *fc. *HSS0!lTtt^««6 8O 7lC^i6 
Mtt$lK6 8 6 1 iLTKftA*'J7AftSJDLTi5 
<. fcis. *£tt«Ttt*fitt««fta«#C«tol,T 

[0 2 8 7] 8 0 7 ft*n«8B»Sfctt 

JPj»C«t0«fl;$-B:fca. 0 1 y-W6 8 0 5 IC^fiK 

snfcHnw <H*irf) ftS<. »i^-JW6 8 0 

5«DBlP«ftSV»«6. »«tt»»6 8 6 2ftffl^T» 
6 8 0 8 RtfF P C 6 8 0 9 ft«mWIC^$ it 
-5. Set, 01 i--M6 8 0 5©8MS5K.tfFPC 
6 8 0 9©-S8ftfi5«t5tC02->-;H*6 8 0 6ft|g 
It*. 02 ->-JW 6 8 0 6 \tm 1 S'-JMf 6 8 0 7 i 

ra«o«»ftfflv»n«fiir». 

[0 2 8 8] K±©J:3ft^ftffl^TEL*^ft3IS* 
W6 8 0 7lrMAf?>di:ICj;0. EL*^ftn»*»6 

«»»©»ftft«"riMl*«*Ar*^d:ftKp<CtjJi»T 

tot, flmtt©»^EL7 s ^x7 p n , ftfp«r 

[0 2 8 9] *f6WftfflV»4dfe8EfiF©*fta 
*SHffl©Sj§7'f >fteffl$-&SCt*^T€-5fc«>. 
«E«ft«©»ffl3J«*BKBI«pJ«Tf*r). $SS0©iti 
t^ntXT 1 tt©»fi*>6iaft©«3t8«ft 

[0 2 9 0] (n^i 3) **iS0iiTtt. mmmi 2 



(28) 
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ttftttifittB2 1 (B) £B«T**©T?«E«»c*r 

[0 2 9 1] *HSS0llT«ii^g|5 6 9 0 1 iCteELffiiij 
fflTFT6 9 0 2tHnft*)PiTFT^ffll>f.n 
ELIifflTFT6 9 0 2fflHH >lC 
tt®m«ffi6 9 0 3*«««fl5k:»«sn. dcDli^«ffi 
6 9 0 3»«fcttt**rS»WT?»l«SnTV>*. * 
*HWTttii^«ffi6 9 0 3tfELX?OM£tt«. 

[0 2 9 2] *«WS:fflHT»J«Stlfc«5S6lC» 
%TZ>%%m 6 8 5 8. »6C»J6-r*«3tS 6 8 5 9 
©±fctt#H*K*aaaW*««6 9 0 4*»Bj£3ft 
S. w©2W*«Bt6 9 0 4HEL3lH t CD|!|fl|tA*. 

[0293] a sic, *nmwT-\tj]7-y j )v? 

(R) 6 9 0 5. *7-74JI/* (G) 6 9 0 6&tf* 
9-74 ^ (B) (0^-fr-f) ##A'-*t6 8 0 4fc 

-«Hfcl^*>5fc»6, 02 2 0^iii:-rn«^ffl7t(Dig 
KC^-^^I^SKBTSClttfT**. 
[0 2 9 4] **«5W©J:3C*7-7-f (R) 6 
9 0 5, *9-7-fJW (G) 6 9 0 6Rtf#9-74 

(B) (0*-&T) £*A*-#6 8 0 4CRft« 
t. TFT»«©lB*'>fc<-r*;:i!&tT*. £@g; 

[0 2 9 5] (£Mfll 4) *»9!*JflHT»l«S*lfc 

ast/ui^a stares*, etfk. xmrnzm^TB 

[0 2 9 6] *Ottfttf«8tLTtt. hT5***^ 
7. t-7^JI/*^7, Ay h'79>hr-f^7"K (rf 

-$oi>B9V7n7*h') . *-tty->a 
3>e a -^. 8S#tti§£fctt«T#fgig) fttwtf 

6*1-5. -t-ftSW— WSHl 7i'^f. 
[0 2 9 7] 017 (A) li/t-ytj^>t!a-^T 
£9. *#2 0 0 1, S&2 0 0 2. *^gB2 0 0 3. 
*-#-H2 0 0 4»**tr. *^OELr^xyi/ 

[0 2 9 8] 01 7 (B) lit'f^>7TJt), #ft 
2 10 1, g*g&2 1 0 2. ^^A7jgB2 10 3. JgfP 
Xi'7^2 1 0 4. /t7f'J-2 10 5. §&g&2 1 0 
6^££tf 0 ^TOELr^xyK tJt'x^/9 
©^$2 1 0 2l;ffll^:iA<ff5. 

[0 2 9 9] 017 (C) itm®%ir)tfimOEL%jjk 
t£B©-S5 C&flrffl) T£>9. *#2 3 0 1. «^x- 



7;U2 3 0 2. lta!@5tA*>K2 3 0 3. g^"? 2 
3 0 4. rt^2 3 0 5. g^8B2 3 0 6^£^tf. * 
^fflELT^^yi/-ftt«W}#ltifflEL^8 
fi©S^SK2 3 0 6l:fflV»5Ct*»T*5. 

[0 3 0 0] 017 (D) liefltftKtte«AfcH<tS£ 
SB (A#tt£ttDVD?|£SB> TNfcO, ##2 4 0 

1. (CD. LDS&ttDVDW 2 4 0 2. 

ifX-fyf 2 4 0 3, S^SP (a) 2 4 0 4. **g& 

(b) 2 40 5§^tl. IStkoE (a) te3=tVT®& 
«I8£«*L. g*g|$ (b) ttiirLTX^tifSa**^ 
-f5#. *»^EL7V*7V^ttE»tt*£«;tfc 
ii{g!p|£gB©^S5 (a) . (b) 

CDB£gB, y-A«Sa:£fc*58M*ffl^-6J:t*« 

[0 3 0 1] 017 (E) \tm^m (t/HW 3>h! 
i-^T&r), *#2 5 0 1, #/9g?2 5 0 2. 
952 5 0 3. j$f£7-f yx2 5 0 4. *^gC2 5 0 5^ 
ZttS. *»ELf^X/K2 5 0 5IWI 

[0 3 0 2] »*WKEL«»0*3tW***<S< 
fctltf, 7n>hS«b<tt'J7S©7°D-7x7^-IC 

[0 3 0 3] fiuoBfc. *%^©iiffl$gHiiiije)T^; 

*. Sfc. ***«©«?«»«**« 1~ 1 3©£© 

[0 3 0 4] (SSSSW 1 5 ) #^Hj©«fi!c£ -5 E L 
T-fX^KO. ±ffli^6B«tfc¥KSH2 3lc* 
T. a#ttfttfcttttKT©»9-e**. 

[0 3 0 5] xaroft 4 -r>9\ asaM* 

tmtftli6 4 0X4 8 0 (VGA) . ty^ag 
*. EL3tHFOBatliaoraKA^5fW:«BEtt6 

v. wn$4 8%. y-xB^mnhBiioBniiBR 

tt6. 2 5MHz. 7*-hfi9««Msltt0Bnffl&ft 
tt 1 2 6 k H z . y- K«^^ffifiilHlSS©ffiftmffitt 1 
0 V. 6 t'-v h©r$?*;kT-*«*C»£LT*9 6 
4KB©«*SfT5C£**We**. &*J17U-A 
«IM*fc0©a*»!no»}liO«S- (x^-x-f-Jt) 
«6 3. 0%T&5. 

[0 3 0 6] 3ft*$*36W©«i«tt±aLfctt«K|B«S 

[0 3 0 7] (HiSfia] 1 6 ) **JS0i|Ttt. n bf y h© 

T. S^WPbIT r 1 ~T r nOHia-rsWFt^HTK 
WT5. 

[0308] 024 \z*nmm<DmMjjm£ 7***4 5 



(29) 
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tt*«®#tl*#iRT*. *HS!0!l©iM!>;£ffi-ete. 1 
7l/-A«n*Tl#ft^#«*«WC*4Td 1*1 
7U-A8jP<8©«&ilKttS. ±B*ME£J:oT. #S 
SMWTd 1 1 (**JS^lTliT r n£*< 

CAIII]©§fc««4. dtllCtcT. H»flfla*«:fTt>fc 
t*CR0^57U-AMBn±T««JIIIB3Wlltt-r* 

[0 3 0 9] /«t*5**iS0iJ«<lfi©^:T©IISI0iJ<!:S*l3 

[0310] gom 1 7) 

[0 3 1 1] 02 5 (A) {I^Lfc*^iS0ij0ELx^ 
XTV-ftt. B*»S2-3K:$HMU iSma5A2 5 0 1 
tlimSRB 2 5 0 2 &eft*ftTfr>«. -f-LTV-xm 

9asniaftA 2503. »#ii^ffly- vm^mim 

0KA2 5 0 42U«HSfflY-h»*»B»iaKA2 5 
0 S^KijTSClilCioT. jS^g|5A 2 5 0 1 lCiB& 

0 6 . hflHHMBAEIttB 2 5 0 7 Rtf 

ifrfeffly- hOTftBABBB 2 5 0 8 jWBSjT* £ t 
K«fcoT. B*8B 2 5 0 2 lCiij&©¥##**£n 

[0 3 12] -eUTil^g|5A2 5 0 1 lC«*Sn£¥# 

(ommt. wmm 2502 c«jj*sttfc¥#-0B»£ 

[0 3 1 3] 02 5 (B) fc^UfcELx-f X7"l"f 

tt. y-*«4»»BB0KA2 5 1 3^6ff»#i©y 
-xm^iMcxv^ji/x-^m^auasns. ^lt 

y-*fflMMME»lllttB2 5 1 4KJ:?T*»&flft*B 
[0 3 14] 3teB*i£*fljy- hffl4»BB»BBA 2 

SljRTsni-c. ^Sc#gt<PI§c#i©y-7ffi^ 

L T E L Bfjffl T F T © x"- h «S \Z x v * ^x- * fl 

^sa^ts. 

[0315] BSfljy- h«^SUB»@KA 2 5 1 6 tt 
W«SlC 2 *©t«*ffly- h«4ttSBfjIJ!S£iiiiRT-5 z 
tt. ^JIS«i(&»©«jE«e*li^JcA*r-5. ftfrft 
«CttH*0*1-**4fflT F T*^l/TE LWftfflT F 

[0 3 16] ±fBffifi£(C<toTiS^g|5 2 5 1 1 \ZW&ifi 



[0317] mmm 1 8 ) *»9i® e 

Lx<f*7*U'f0B»35Fi£*ffl^Jfc«£. £©«tt*E 
«S6«tt**"rs«l*-PELeftfflTFT«rettS*4 

[0 3 18] ELiUxte, B]iO£ft*ttErt*'>LTt>£ 

SBEBttfcSOBfcl/fcK -E-bT. EL|f©»g 
tt. EL*^e»tti«atlcSB:jEtt«LT**<fc 
-5. ioT, EL^TlcEPi0$n-5IIE©A*$ («E 
tt) £ffl»T*C£K±OEL*?0Wftfctt»-r5.fc 
9*k ELB^SBn***©*** (BttB) *«» 
•T*::£ej:0EL*?©»«fctt»T«3W«, TFT 

©ftttfcfe&sn-f <=><, EL«?oiuee>tffp«i*ji 

[0319] 026 £#fIT*. 026 (A) tt. 0 3 
K*L,£#3giJi©ELxV *7l"f E 
LKlftfflTFT 1 0 8i5itfEL3!xl 1 0©$6&g|$# 
©#.£0;KLfct>©T<&5. 02 6 (B) \Z\Z, 02 6 

(A) T^LfeELBEdfflTFT 1 0 8*5«ttXEL^x 

1 1 ooBflEBawttsw-r. u&m2 6 (b) t*t 

ELIKilfflTFTl 0 8©«Hm«t^tt©y7 7(i. V 

-x«Bt Ku-f >^©ra©mET-*^v DS tc»'r 

•5, ELKilfflTFT 1 0 8©KU-f >tcgitn-5ttig© 
AtS^TKLTfcO. S6CH2 6 (B) ICteELEl!) 
fflTFTl 0 8Oy-^*«ty-h«tt©B|fl!)«JET 

[0 3 2 0] 02 6 (A) Id^LfciplC, EL|f 1 

i o<DMmnmtMftnmi 1 i©rai;:*^-5«E£v 

EL< BBftBBCttttSttSB? 2 6 0 1 tELSf 1 

i o©2tftttsi i lwratcji^ssEsvTfr*. 

!4*VTtt*aRttJ6«0*ffifcJ:^T-tOtt*»ilSSn 
-5. SftELtftfflTFTl OSOV-^I* - HK 
>fH«MO«ESVDS, ELffildfflTFT 1 0 8©y- 
hBBKS«Sn4BB2 6 0 2 ty-X«*t©WO 
BE. oStlELilfflTFTl 0 8oy-h«S^V 

[0 3 2 1] ELBftfflTFTl 0 8ttnft^HT 
F T T 6 P x Y m T F T T t> Z % 6 T t> & H . 

[0 3 2 2] ELSftfflTFT10 8iEL$f 

1 1 0tttiSWt««lSnTH*. iot, H^x (E 
LgglbfflTFT 1 0 8tELtf 1 1 0) &gtn<5S^ 
ffi«|5jUT&S, ft^T. 02 6 (A) iCSL-fcELK 
IdfflTFTl 08iEL$ T l 1 0 tit. Piftx©€E 

««»tt**ry5 7©xj« (»f^*j cijnTB»r 

02 6 (B) ICfct^T, V EL tt. AAtli 1 l© 
ttfii:il^T©mfi:<»:©ra©mEiC^.5, V DS «, E 
LffifjffiTFT 1 0 8©Sf2 6 0 lTOffiilM 
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[0 3 2 3] Z\Z\X\ V G s£mt£-£rzm'£lZ-D^T% 
A3. 02 6 (B) *&&**J:9C. ELMTF 
T 1 0 8(7) I V GS -V TH I #*#<&-5ICOnT. fH 
^^.St I V C s I #*#<ft5lronT. ELlBftfflT 

ft i o 8 \zffinznffim&±g<&z. &*. v TH « 

ELKftfflTFTl 0 8©LSHt«JET*S. J^T 
02 6 (B) 3 C. I Vcs I 

i, ftf&i*C*5HTELj*?l 1 0*»n*«8Mlfe3 
ELffllOO»Ill EL*?11 

o fctsm-smsrtffiicittfij lt» < fc * . 

[0 3 2 4] I V G s I ^tO^^iilCioTELm 
71 1 0*K*l**«fi!S**#<fc*£. «ssfit^i; 

£»©«{£ C±^T5£ 3; oT^3©T. V EL #*£<& 
-St. -ir©#V D s#/Jx£<&&„ 

[0 3 2 5] ££02 6 (B) \Z9f:Vtz£o\Z. E LB 
ftfflTFT©«EE««»tttt. VGS<i:V DS ©lilC<toT 
2t5©fi«C»tt6n*. I v G s-v TH i<l V DS |T' 
»«<S«^filDiS«. I Vgs-V T h I > I V DS I thZ, 

[0 3 2 6] fift«WC*JUTttKToai*»rt01C 
r>. fcfclDSttELBftfflTFTl 0 8C0ft*J« 
fi«*«n-5«««T?*-5. Sfc/3 = MCoW/LTS. 
0, tfUELlifflTFTl 0 8©#ftS, CoWJMfc 
ifi«*fc»J0y-he*. W/Ltt^ + ^HBjfctH*© 
^**;i4IW<h^Y*Jl'*L©JtTS&-5. 

[0 3 2 7] 

[SCl] I DS =/3 (V G S-V TH ) V2 

[0 3 2 8] Sfc«»ffi«K4JV»TttKT©a2^rtO 

[0 3 2 9] 

[S2] I DS =/3 [ (V GS -V TH ) V DS -V DS 2/2} 
[0 3 3 0] 5Sl*»5fca»S.fc5K, IS»iB«ttJ^T 

**ttttVDsfc«fcoTtti^*fl:-e-r. v GS ©*i-ct 

[0 3 3 1] SC2*»Sto«»*«fc3l:. 
tt. VDstVGstC«kO*««[*«SS*. I V GS I 
*<LTlr»<fc. ELIftfflTFT10 8ttHfS«T 

ftfrr*«fc3fcfc*. *bT, v EL fc&« 

TVX. <koT, V EL #;*:#<fcofc#£tt. VpsAVh 
<£<fcoTH<. V DS #/h£ 
KSfe4v£<&:S. -£-©££. |V«Hfc**< LT«r»t> 
Tt>. «MMtlMnLC<<fcoT<*. I V GS I =oo 
Kftofc«p. IuAittt*. I Vcsl 

Ihax«> V el =V t ©I5K:. ELUf 1105: 

[0 3 3 2] ^©.t^tC I V G s I <D%.£1*$:ffl'®TZ>Z. 



[0 3 3 3] itfflELHfflTFTCttt 

tt«*OELK»fflTFTTU*^«[VTHt»ftflE<t i 
*«ii?tt>5;i^l>. -eLTfi* ©ELlBftfflT 

FT0U*V»«Vra£»ftfttf £*<EWCft&*£. SC 
1 RtfiS 2 fr*>t)frZ>£o IC. V GS ©ffi#E DTfc E L 
I1ITFT1 0 8©?**»$tfffitt&fttt£«lttl 

[0 3 3 4] H2 7 lCL*^ttVTH£»ftaE/u 
SLT^rafc*^©. E L Bftffl TFT ©ltsit1BB:#[4 
*&2 7 0 l3&ta«©«««E1*tt©^7 7T 
$>Q. 2 7 0 2. 2 7 0 3d<-5-tl-?nL#l»filVTHi:^ 
ft«Mt*»»»tT*fitftft:oTLiofc«^©EL 
B»fllTFT©*«E«E1*ttTi&3. mffi«JE*H4©^ 
772702. 2703 HfigfP®«tiJ UTttl^ U«»5E 

<!A I i«tt. as©tttt*wr**»«E«*tt©y7 

72 7 0 ltf>61**lTHT. SfiitmjE#tt©^7 7 2 7 

0 2©ftffr£2 7 0 5tteft(S«t:*0. mfigllff^tt 
©^772 7 0 3©ftffc£2 7 0 6HiWl;$ot 

tr*. *■©»£, ss©4*tts*rr**si«fla*tt© 

^772 7 0 l©ftft£2 7 0 4C&l*«*tttt&. ft 
f&«2 7 0 5Rtfftf£*2 7 0 6fcfctt3*«H&©r*t 
S-tft-etlA I 2, A I it? Zt. ft»««fc*tt4» 
f&fll 2 7 0 5 «t 0 felt»M*lc£i?snffra 2 7 0 6© 

[0 3 3 5] ioT*^T§Lfcfy^MSOia 

ELKftfflTFTtEL*^*Kfta-a:*itT. EL 
ffiftffl TFT ©4#tt©-ftUCl ct 5 E L ST ©fffttt 6 * 

[0 3 3 6] *fc«©7±n^ffift©*^(i. I V GS 

1 ©*CJ:oT«SII*«lp-r*^t*n?r*ftlMMMl 

CftfpjS*«#«ET* ct -5 \Z E L Bftffl TFTiELff 

[0 3 3 7] BU©»f£#*r©££«>i:L-T. ELffift 
fflTFT©y-httEI V GS I llttf Sttififfi©^?? 
£H2 8Cjj*T. I V GS I ***<l,Tlr»*, ELffift 
flJTFT©L-*V>««JE©tfc»tt I V lh I J:0t>**< 
ELKftfflTFT*»»a«»a:ftO. «tK>J<St 

nte&s. *9MMma;:©»9© l v GS I *£«rntet 

Eiff^^tfT*. ^LT, I V GS I . 

LTlKi. I V G s I tfi I V G s-V(t, | = | Vds I £)t 
tz?&Otm (Z\Z\H\m\ZAt?Z>) tftt). figfD® 
82 8 0 l*&MMMt2 8 0 2ttt*. SSIC I V GS 
l***<l/TH<t. ft 0. ^(Ctt. 

««Efi]J«fiftLT<-5. ^©Nf I V GS I =ooifts. 
[0 3 3 8] ■2 8^6^«X0. I V GS | ^ | V th 

i ©s^-cti. nmmt/vtmtifs.^. i v th i ^ i 
v GS i ^AtDmmitm^mmx'&'o. i v GS i tztor 
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««tt*«*{bT4. *UT. I V G s I ©M#«H^ 

«rp*o. EL^TtcggnsmffiMtt i v GS i r# i 

Vds l'j:oT««fl[*««fl:r*. 
[0 3 3 9] *«W©7 f S?3'*K»Ttt. I V G s I £ I 
V t h I ©MfttfAS I V C S I 0«»fi**ffl^S^t 

[0 3 4 0] ttftteiMtttt®gTa*iiM&gac 
[0341] mmmi 9) *kwi:*v»t. zi« 

[0342] zaflae^ftiflffli/. n*«3t 

««S**lft±a-ttfc«ft*w-r. (T.Tsutsui, C.Adac 
hi, S. Saito, Photochemical Processes in Organized 
Molecular Systems, ed. K.Honda, (Elsevier Sci.Pub. , 
Tokyo, 1991) p. 437. )±E©»Xfc.fc 0*»3ttfcE L 

[0 3 4 3] 
[ftl] 




[0 3 4 4] (M.A.Baldo, D.F. O'Brien, Y.You, A.Shou 
stikov, S.Sibley, M.E.Thompson, S.R.Forrest, Natur 
e 395 (1998) p. 151.) 

[0 3 4 5] ±E©*XCJ:9«firanfcEL*m (P 

[0 3 4 6] 
[ft 2] 




E t E t 



[0 3 4 7] (M.A.Baldo, S.Lamansky. P.E. Burrrows, 
M.E.Thompson, S.R.Forrest, AppI.Phys.Lett.,75 (199 
9) p. 4.) (T.Tsutsui. M. -J.Yang, M.Yahiro, K.Nakamur 
a, T.Watanabe, T. tsuji, Y.Fukuda, T.Wakimoto, S.Ma 
yaguchi, Jpn.Appl.Phys. , 38 (12B) (1999) L1502.)± 
E©HXCJ:0Wer3ttfcEL*m (I rlg#) ©#?■ 

[0 3 4 8] 
[ft3] 




[0 3 4 9] 6t±©«fc3t=aJSaE : F*»6CDjli3t5E3t 

[0350] &*. ^mt&mom^nt. mmmi-nm 

[0 3 5 1] 

[»«©»*] *fg^tt±ieffifi5lCJ;oT. T F TIC J: 

OtJflx.5Ci*«Tf5. <tt>TlDS-VGSl*tt©A 
©»3K»**S*ttB*T** < Rfc o T L * 3 i H S «B 

[0352] ztz. *%wri*. mnt*fTt>ttto$myt 

ELxw7.7 P Kl^e©H^€rg^^-ti--5i:. ■g 

fcEL^^aijtraiti'ao. ELjg©#ft&*© 
[0E©f8¥fc§ft9|] 

[01] *«W©ELr-fXyu-f©ig!S«»J*** 
-TBI. 

[0 2] *8W©ELr^;*:?U-f ©■#«<00B 
0. 

[0 3] *^©ELr-Y7.7'U"f©i®^©|el8S 
0. 

[04] #%W©EL5^X:/lW©ffiW£ft£* 
•T0. 

[0 5] #58W©ELr>f XT'M'oeitarttfcjS 
■fH. 

[0 6] *^OELr^ X^K ©±ffiHRtf*f 
S0» 

[0 7] *389J©EL7 : -f xyi/-fO±IIR^ 
SB. 

[0 8] *l8W©ELx^X7 , 'U'f©»rffi0. 

[0 9] *^©ELTa^HfflWi. 

[010] *»W©EL7^*:7U'f0B*»©HI8 

0o 

[011] *^©ELr^X7 p U"r©f^l3fT8S-* 

T0. 
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[012] *$8W0ELT*X7M'©faMTa*iF 



113] *369i®ELx<r*7M'0ft 5 KfTS*5* 



14] *%WOZhT>(7sZfV<<<Dft®.fi&Z* 



[015] *56«Tffl^Sn-5V-X«*«B»|gB 
©0S&0. 

[016] *»HTJBV*Stt*7yf l ©±iiiBI. 

[017] *$W!®EL7 f 4*:/M , eflitr»fc*3 1 « 

[018] 8e*OEL5 i -<^7 r I/'fOB*aoigtt 

0. 

[019] fie*0ELf r -i'X7 p L"fOB«I^SS:^-r 

[02 0] TFT© I DS -V G s#ttS:^T0o 

[02 1] *j6«0ELf-fX^KOJ:IBRtf 



*«9!0 E Lf^^K Off MB. 
*»!B0 E Lr^X^K ©±®0. 



[02 2] 
[02 3] 
[024] 
^-f0. 
[02 5] 



[02 6] EL^ftELSifflTFTO^O« 
Ee$^-T0i. EL*?£ELBIMiTFT«!>ttE«« 
#14£*-f0. 

[02 7] EL*?£ELMftfflTFT0«E*«E 
^tt^Sf0. 

[02 8] ELBHJBTFT0>y— MtE&Kl"f 
>mgfOH^$r^-r0. 

1 0 1 m%% 

1 0 2 7-X(t^iSffi»l0!S 
102 a v7hUvX* 
10 2b yy^ (A) 
10 2c (B) 

i o 3 »*a*«y- htt^^eidtPiK 

i o 4 «*jBy- h«^K»iHi?s 

105 mm 

i o 6 m#mmm ; r-9m^%3i®& 

107 X-f-y^>yfflTFT 

108 ELffil&fflTFT 

109 iSfflTFT 

110 EL^ 

1 1 1 Mmmm 
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im2 7] 



Imax 



( | Vgs-Vth I < I Vds I ) ( | Vds | < | Vgs-Vth | ) 




(51) Int. CI. 7 ^S'Jffi^ F I r-T>K (##) 

G 0 9 G 3/20 6 4 1 G 0 9 G 3/20 6 4 1 E 

6 4 1 A 

H0 5B 33/14 H0 5B 33/14 A 



F*-£(#^) 3K007 AB02 AB04 BA06 BB01 BB02 
BB06 DAOO DB03 EBOO FA01 
FA02 FA03 GA04 

5C080 AA06 BB05 CC03 DD03 FF09 
HH22 KK02 KK10 KK14 KK43 

5C094 AA07 AA10 AA15 AA42 AA43 
AA44 BA03 BA27 CA19 EA04 
EA05 EB02 ED02 HA05 HA06 
HA07 HA08 HA10 



